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ASCORBIC ACID OF THE BLOOD TO THE TENSILE 
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T he healing of wounds is a complex 
phenomenon and cannot be de- 
senbed in terms of a few specific 
governing factors The regulation 
and control of growth of tissue presents prob- 
lems not understood, and since the healing of 
wounds IS dependent on the growth of tissue 
the problem of healing is not eas) However, 
there is certain information available regard- 
mg deterrents to healing in surgical wounds in 
patients Deternng factors may be classified 
as (i) general or (2) local These have been 
discussed in recent reviews (5, 6, 10, 15) 

From the Dywirtmcnt of Surgery Wayme University College 
of Medicine This work \s as supported bA grants from Frederick 
Steams Company and T D Buhl 

Read before the Forum on Fundamental Surgical Problems at 
the Clinical Congress of the American College of Surgeons Bos 
ton Noiembers i04i 


In order that a wound may heal it must be 
at sufficient rest for the parts to adhere, but 
many mechanical factors found in surgical 
patients cause motion of the approximatmg 
edges Imperfect suturing, actmtv on the 
part of the patient, coughing, straining, or 
rough handling on the part of attendants dis- 
turb the quiet of the wound Localty, exces- 
sive trauma, infection, strangulation of tissue, 
presence of foreign bodies, and excessive ten- 
sion, are factors which predispose to poor 
wound healing These have been mentioned 
in most discussions of the subject, that thev 
may cause difficulty m wound healing is 
obvious Other factors, especially in clean 
and otherwise uncomplicated cases, are usually 
less apparent and must be considered as due 
to general disturbances in the patient, since 


Fig 3 Four day-nound of a normal gumea pig Note 
absence of exudate and partial healing of conum Tensile 
strength 183 grams per centimeter of w ound Hematoxylin 
and eosin X JO 

Fig 4 Four day Mound of a deficient guinea pig Note 
exudate in conum and subcutis Tensile strength 138 grams 
per centimeter of M ound Hematoxylin and eosin X20 
Fig 5 Six day ivound of a normal guinea pig Note colla 
gen production throughout m ound The tensile strength of 
this Mound Mas 674 grams per centimeter Azocarmine 
Xso 


Fig 6 Six day Mound of a deficient gumea pig Note pool 
of exudate in musculans No evidence of collagen in conum 
The tensile strength uas 291 grams per centimeter Azo- 
carmine X 20 

Fig 7 Eight day Mound of a normal guinea pig Note 
abundant collagen present throughout Mound The tensile 
strength Mas 1279 grams per centimeter Azocarmme 
X20 

Fig 8 Eight day M ound of a deficient gumea pig Note 
only small amount of collagen present The tensile strength 
Mas 34S grams per centimeter Azocarmine X20 
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T he healing of wounds is a complex 
phenomenon and cannot be de- 
scnbed in terms of a few specific 
governing factors The regulation 
and control of growth of tissue presents prob- 
lems not understood, and since the heahng of 
wounds IS dependent on the growth of tissue 
the problem of healing is not easy However, 
there is certain information available regard- 
ing deterrents to heahng in surgical wounds in 
patients Deternng factors may be classified 
as (1) general or (2) local These have been 
discussed in recent reviews (5, 6, 10, 15) 
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In order that a wound may heal it must be 
at sufficient rest for the parts to adhere, but 
many mechanical factors found in surgical 
patients cause motion of the approximating 
edges Imperfect suturing, activity on the 
part of the patient, coughmg, straining, or 
rough handling on the part of attendants dis- 
turb the quiet of the wound Locally, exces- 
sive trauma, infection, strangulation of tissue, 
presence of foreign bodies, and excessive ten- 
sion, are factors which predispose to poor 
wound healing These have been mentioned 
in most discussions of the subject, that they 
may cause difficulty in wound healing is 
obvious Other factors, especially in clean 
and otherwise uncompheated cases, are usually 
less apparent and must be considered as due 
to general disturbances in the patient, since 


3 Tour day ^\ound of a normal guinea pig Note 
absence of exudate and partial healing of conum Tensile 
strength 1 83 grams per centimeter of a ound Hematoxj lin 
and cosin X20 

Fig 4 Four day a ound of a deficient guinea pig Note 
exudate m conum and subcutis Tensile strength 138 grams 
per centimeter of a ound Hematoxy Im and eosm X 20 
Fig 5 Six day a ound of a normal guinea pig Notecolla 
gen production throughout a ound The tensue strength of 
this a ound a as 674 grams per centimeter -Izocarmme 
X20 


Fig 6 Six day wound of a deficient gumea pig Note pool 
of exudate in musculans No evidence of collagen in conum 
The tensile strength a as 291 grams per centimeter Azo 
camune X20 

Fig 7 Eight day wound of a normal guinea pig Note 
abundant collagen present throughout wound The tensile 
strength a-as 1279 grams per centimeter Azocarrmne 
X20 

Fig 8 Eight day aound of a defiaentgumeapig Note 
only small amount of collagen present The tensile strength 
was 345 grams per centimeter Azocannme X20 
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DO local or cwclianlcal kotncn. Con 

current dl>ea>e and malnntrilion pcobaUr 
are tte moH Important ol the KCTteral catue* 
of poor rrotmd hcallnj^ The*c until re 
cent ^w* rrcei\-ed Uttlc attention 
Eiperfer>etitnl data lui\-e ilxnra that \ita 
min C deddeno. pla\i an Important part faj 
wound hcalmg faj the etpeiimental animal 
Aachoff and Koch fa igiQ stated thatln»cur\-) 
the main primary defidmo U a lack of lotra 
cellular cement fuhataoce Hojer in 1914 
NTtihed these objervalkma in the acorbollc 
guinea pig and rioted changes wUefa acre 
due to a lack of collagen. Uoibacb and 
Howes demonstrated that the hlatologicaJ 
basis for the failure of wounds to heal in the 
pcesence of vitamin C defideoci lie* In the 
InabQity of the supporting tmues to piodoce 
and maintain intracdlo^ sabstaoce and 
later Menkin HoJbach and ifeokln foond 


that microtcopK sectloea of tissues of soor 
bulk animals demoostrated the dcpodtiOQ of 
locrtsalDg aznouQU of Intrarelluiar cexocnl 
sobitaoce depeadinc oq the asiouat of Mta 
min C administered Taffel aod Han*m re- 
ported that the teoafle strrogth In stoouch 
wounds of the parthlli acorbatlc foioes pig 
Is OTUch deceased from the 8th to the loth 
d&\ fAnman aod Ing sns ha^'C sbown that 
gutaea pigs maintalaed 00 approilmateti one 
fifth of the minimal protecUve dose of ascorbic 
aod exhibited healing of operative woonds 
in/erior to those of Dormol cnnlrob. Non 


jeney and Torb were able to demonstrate In 
iR rdrs cultures of fibroblasts a sudden In 


crease in collagen fibrQs when ascorbic aod 
was added to the medium, ^lofbsdi (st) 
states that defioenoes of xitatnin C result In 
aboonnalities of all mlracenular substances 
ha -ing coQagen as tberr basis, and that fu 
absence pre\-enls the formation of the matrices 
of white fibirms ossoe bone caitllige aod 
dentin He states lurther that m xitamm C 
defroencx the patholoRical f^ctore » pir>- 
duced bx resorption of intracwulac materxali 
in both growth and reparati v reaetJow In 
such instances. 1/ xitsmin C a soppQed cither 
in mturaJ food* or as the pure compound 
bbtological repair u immediat 1 rcsuiDed. 
Viroe of these finding* were confirmed bx 
Manuc Lauber and Koeoiield m qrSmode 


htotolopical sludlei of the xlumln C coot nt 
of x-arious tb ues In the bodies of pjlnea pfr 
on low \-ftamln lUcis. Whtn wound heaW 
wasmprogre* a decreased amount of vltanua 
C was found In the \-aiious tHsues scggr'tlae 
that it had been ulUlied in the healing prrrry-. 
In a recent upenmeotal stmlx llant foowl 
that collagen does not form In hearmg a ouab 
of guinea pigs nantall defitient In viumin C 
and that the Intmccllalar substance remalnr 
iirunatuieandofpoorboldbgpomcr Hecoo 
dnded that xlta^ C in good conceotratloo 
Is of the greatest Impoitaoce In wound 
healing 

It would seem that there Is ample proof 
manr times coofirmed that xita^o C t 
necessorx for the formation of collagen In 
tissue repair and further that the dArlop- 
ment of letullc strength In wxxiads b teiaidrd 
bva naitlaJ orcomplrtex-itamia Cdeficfeoa 

This report b concerned with 1 care/nl 
biochmical aod hlstologica] itudx of wotuxl 
braling asaodnted with detioent xitunla C 
Intake tnt with other factors malnUbexl as 
CDQstajit as poxnble. 

tfTTBOM 

\ eong guinea pigs were wed, we ig ht yoo t 
450 grams at start of the eTperiment Both 
males and females were Included, being db- 
trfbuted exTTilr in cootrof and xftamlo C de 
fident proeps. The basal scorbutocCTuc diet 
used In aS esperimenU was amxTd at bx eoo 
bbung features of diets used bx several pre 
xsous inxTstigstofS (13 10 3i) Its com 
pokxtion IS os foUowi rdlen oats, 40 per cent 
slimmed milk powder heated 30 per cent 
wbeaten bran, 18 per cent butler fit. 10 per 
cent sortixitn chloride i percent codUxerod 
t per cent 

The animals were kept on this diet piirt an 
adequate oral ascorbic arid Intalc of 5 mUD 
grams a dax lor at least a arek before lie 
start of the expenmrat. The control* ere 
coatlnued on this rrgliDeij ihrocgbout wfeDc 
the vitamin C deOcimt anhnaJi acre given do 
ascorbic arid for one week and o.j mUJlsram 
per da\ thereafter (Not 3 rngm. per tUx 
Is the lLre>boW for tooth proteclkm scctmlJng 
to Hams and Rax 1 The sxrraee of tbe 
weight curxx-* aa appronmntel the same for 
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Tig I Abdominal wounds in deficient and control 
guinea pigs on the 8th postoperatn e da) There is marked 
edema about the wound of the deficient guinea pig mth 
hea\ ) crusts still present This presents a marked contrast 
to the wound m the control animal which appears quite 
healed 

the deficient and the control guinea pigs 
Both groups gained until the day of the oper- 
ation They then showed a loss the day after 
operation The downward trend was reversed 
from the 4th to the 6th day, after which they 
then continued to gain at about the same rate 
throughout the duration of the expenment 
The animals were operated upon 14 to 15 
days after the start of the experiments Mid- 
line abdominal incisions about 6 centimeters 
in length were made and sutured wth silk 
Nembutal anesthesia was used The animals 
were sacnficed 4, 6, 8, 10, or 14 days later 
Blood was obtained at this time for deter- 
mination of plasma ascorbic acid and total 
protein The blood was drawn from 5 to 10 
hours after the last vitamin C was given The 
plasma vitamin C value was determined by 
the method of Bessey, slightly modified The 
plasma protein value was determined by the 
total mtrogen determination method of Pregl 
For the determination of wound strength, 
the enbre belly wall was removed and the 
sutures all cut Stnps i centimeter m width 
(measured in sttu) were cut perpendicular to 
the incision, by means of a sharp razor blade 
The tensiometer was used to measure the 



Fig 2 Abdominal wounds in deficient and control 
guinea pigs on the 14th postoperative da) The stitehes 
had been remo\ ed $ days pre\ lousl) There still are a few 
crusts present on the wound of the deficient animal and 
some thickening remains, while the wound of the control 
pig is soft, smooth and well healed 

grams per centimeter length of wound, as 
read directly from the tensiometer scale Four 
or five such strips were obtained from each 
animal and the average calculated Thus the 
average strength over the whole length of the 
wound may be estunated In this respect the 
method differs from that used by others who 
measured the pressure required to burst the 
wound open, thereby obtaining the strength 
at the weakest point For the purpose of 
conducting the histological studies a 5 milli- 
meter strip was taken from near the center 
of the wound 

The piece of excised wound for histological 
study was fixed in 10 per cent formalin and 
parafiin sections were prepared Routine 
hematoxylin and eosin and Heidenhain’s 
azocarrmne were stains used in the prepara- 
tions of slides The last mentioned stain was 
of some value in comparing the amount of 
collagen present in the wounds, but most of 
the changes were present -with the routine 
hematoxylin and eosin stains In comparing 
the controls and the test animals we found 
great variations in healmg of wounds which 
could be asenbed to inaccurate approxima- 
tion, therefore, comparisons were made of 
representative guinea pigs in the control group 
and representative guinea pigs m the deficient 
group 


SURGER-V G\'\TCOLOG^ A-ND OBSTETRICS 


uariTB 

T^wrc vu ft mftrkcd difftrctjce io thf i^ron 
ftppearancc of the •‘oondi fn tboK gafon p»^ 
kept on diets rich In Mtarmn C and in tl»*c 
kept on ft partialK \iumin C deficient diet 
Thu Is In ciKifirrofttion of Hunt s prexdous 
findings. 

In the normal guine* pigs, healing pro- 
prcftsed ripidh The wounds were ciean, 
there was no ocoing of blood from the tnargios 
or ftbout the snturei, ftnd there was no edemft 
about the wound On teebem there was no 
tblckenhig of the ben\ wall and no e%-ldence 
of htmonhage Into the wound Tbe\ almost 
unhmallx appeared well healed bp the 6th 
to 8th postoperative dav and b\ the loth to 
the 14^ postopcraU\T da\ tiw inosioo was 
white and smooth (Figs 1 and j ) 

In those animat fed vitamin C defidcnl 
dkts, the wounds p resepted a veri dlfTeTenl 
appearance Almost wHboat accptfcrr there 
wras edema along the suture U«$ with some 
redness Hetrv bloodv crusts fomted aooo 
alter operttun and were almost inwiabl) 
stin present on the 8th to the loCh post 
operative da? Althoort as^searing wed 
b^ed on the 14th dai tne basioo arts still 
bard and raised with some ousts stiD present 
When the belli wall was sectioned It was 
found to be threkened and often prerenled 
a hemorrhagic apqiearance 

^Ikroscopic sfudi of seetkaa of wounds in 
control ana In partiaJli Mtamin C deficient 
annnals were made and we arc indebted to 
Dr ilark E. ^lann of the department of 
pathotogj for hts aid in interpreting the hls- 
tologicaJ data This studi rciToled marked 
dlffcrencci as earii as the 4lh pcatoperathT 
daj In the control animal (see photonucro- 
graph Fig 3 frootisiaecv) epitbriial bndgei 
were complete thou^ the ihkineas of the 
cpithelttim varied in faxGiodual piga A slight 
CTudalioQ of serum red blood cells, and neu 
trophfls was found la the conum and between 
the muscle bundlea. A moderate fibroblastic 
proiiferatioo was evident In the deep porlloD 
of the corium, but onl\ a few thin ccdiageiious 
fibers could be seen Numerous forergn bodv 
giant cells and focal coOectioos of mononu 
clean were detected at the edges of the 
wotnxls. Enminaljoc of the slides of the 4 


dav deficient groop (Fig 4 frofUi»ple«l re 
sTftled the eplfbehum to be wrO healed. In 
the reticnlar portion of the curium and In the 
subcutii numcroos pools of serom cootalrung 
red blood cefls and a few h-mpboo tes crold 
be/oend. Fibrobla tlcpeolfferatlon was more 
marked than In the control animals, but col 
Ugen production was scant The proeocc of s 
beroorrhagic effusion was constant tn all defi 
dent ammali. 

Vt 6 diva the wounds of control srumal* 
(Fig 5 frontispiecr)bidlcatedprogreswebeal 
mg bv an merrase In fibroblastic Ffrobferatkin 
ibe peoductioo of some mature collagen and of 
numertnii thm blue staining fibers was noted 
10 the aaocarmuw staio. CoHageo pToductloo 
appeared roost marked In the ewium bul was 
almost as abundant in the muscle lavert. \t6 
data the wounds of deficient guinea pigs 
(Fig 6 ffwilispsece) showed a m^ed einda 
tion of fluid containing red blood cells tbe 
exudate was seen throughout the entire estent 
of the wound hot was mo?t marked In the 
retkoiar la^-er of the corium smd In the 
subcuUs. rroh/eraUon ceUs were as Dameroui 
lo defident aolmals as in (mini anicnaU, but 
coOagen prodoctxm was definJtelv retanlcd. 
We were unable to detect sot diffeiervces tn 
cHlutar proliferauoD about the muscie fibers 
oraot Inorase In the number of giant ceils. 

Striking diffcrc u c f s In collagetj prodactloo 
were evident when the wounds of control 
gojaea ptgs were compared with the wounds 
of deiximt animals 8 data after operatloo. 
Id manv Instances the wounds of anhml» In 
the control group fFlg 7 frontbpfece) were 
found to be almost coropJetelv replaced b) 
mature collagen, while the wouods of deficient 
animals (Fig 8 fronli>p»erc) shown] ooU 
tmaD areas of collagen prod action \ marked 
proHleraUon of hbroblasts was eiident tn tbe 
defioent gumea pfgs and onI\ a rooderite 
protderatlon ui tbe controls The wound of 
almost all defidenl animal showed small 
pools of sernm and ml blood celL. separating 
t wound edges Tbew pooh were u-otaEr 
present in the detp lavers of the conum Iwt 
could be found ihrougboot tbe rolirc wourid 

At o da%a the wounds of the control group 
showed coltagen productioo conUnued briond 
that of 8 dav t The wounds of deficient 
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animals likewise showed at 10 days a marked 
increase m the amount of collagen present, 
and, furthermore, a decrease in fibroblastic 
proliferation Only by careful examination 
could small pools of exudate be detected in the 
specimens from the vitamin C deficient 
anunals These pools were usually found in 
the conum In both the control and the de- 
fiaent groups the amount of cellular debris 
and of foreign body reaction was markedly 
diminished 

In the slides of the 14 day groups there was 
wide vanation in the amount of heahng In 
the majonty of the control animals the 
wounds were almost completely healed and 
showed some contraction The wound sites 
were difficult to detect m the conum, for 
the collagen was dense and the fibrocytes ap- 
parently mature In the muscle layers a large 
amount of collagen was present with only a 
mild cellular proliferation In deficient am- 
mals at 14 days, good wound repair was seen 
in some, but in many the wounds gaped at 
vanous levels Little effusion could be seen, 
but marked cellular prohferation was present 
in most instances The amount of collagen 
present, judged by azocarmine stain vaned 
with each animal, the maximum production 
was usually found in the conum 

In animals deficient prior to operation but 
given ascorbic acid daily after operation, it 
was found that heahng was delayed dunng the 
first 6 days Small effusions were found in 
some animals, and collagen production was 
postponed in all By the 8th day after oper- 
ation however, the wounds appeared almost 
as completely healed as those of the control 
group 

The plasma vitamin C levels found in nor- 
mal animals are low er than those reported for 
guinea pigs bv vanous other workers, who, 
however, used titration methods According 
to King the lower values are more nearly cor- 
rect This method has been in use continuallj 
in the laboratoiy for specimens from human 
patients, and gi\cs results in the normal 
range (o 5 to 2 o mgm per 100 c c ) when no 
deficient is present A small series of unop- 
erated upon control animals ga\e results not 
significantU different from those for the 
operated upon animals All the normal guinea 
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Fig 9 Effect o£ partial vitamin C deficiency on wound 
healmg in guinea pigs The unbroken line represents the 
average of the tensile strength of i centimeter of wound in 
the 60 guinea pigs fed adequate amounts (s to to mgm ) 
of ascorbic acid daily The broken line represents the aver- 
age tensile strength of i centimeter of wound in the 40 
gumea pigs fed deficient amounts (o 2 mgm ) of ascorbic 
acid daily 



pigs had values above o 05 milhgram per too 
cubic centimeters, wuth two exceptions, and 
all those with deficiency had values below 
o 05 with one exception 


\ltamin C iotatc 
10 mgm a day 
5 mgm a day 
o 2 mgm a day 


Plasma vitamin C 
o 22 (average of 20) 
o 13 (average of 40) 
o 01 (average of 40) 


The average plasma protein for 60 normal 
gumea pigs was 4 63 per cent and for 40 par- 
tially deficient gmnea pigs it was 4 55 per 
cent It IS seen there is no significant differ- 
ence between the two groups The values are 
normal for gmnea pigs (8) Therefore, the 
lower tensile strength of the wounds in the 
guinea pigs fed the partially ntamin C de- 
ficient diet is not due to decreased plasma 
protein 

Moisture determinations on segments of 
the abdoTflmal w'aU were made after the ten- 
sile strength had been determined in a few 
cases For 7 normal animals the average 
was 76 I per cent (±21 per cent) and for 6 
partialh \ntanun C defiaent animals the 
average was 79 r per cent (±17 per cent) 
Onh I of the ckficient animals gave a result 
lower than the highest control 
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TA31Z L— EJTtCT OT ■pATLTlKl. \1TAJ0X C 
DCnCIEXCi OJC TE-NSILE JTJtEXCTtl OF 
ttOCNTM Es OnXEV PIOS 
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The traiOe of tbe TOtmd* {o the 

gctort jdgf kept on tbe \'iumin C <irt»Qeiit 
dKt ajM b the ccmuol enbrak ihcrrrd a 
marked differwe ffwn the tith daj oil On 
the 4th poatopenUtT <Ia\ tbe difference* mm 
sot ngm&caQt ODtbe6th<li\ tw rc m the 
grounds of tbe control anlmth vere more than 
twice u itroDg and br tbe toth da\ had be 
come four times u »tmn|; as those of the 
deboent animaU (see Fir 9> 

A ftud\ of Table I iriD tr'Tol that there 
u ttj aKnificant difference In the tensile 
•trengtb betmren those anlmah keyit on the 
dail\ dose of 5 nuffigrams of asco^c add 
wluch Is adeqiiate for a goroea pi^ and those 
kept on 10 mnUgrxms dalh mh>d) ma\ be 
consldcTed eice*»Irc dotage 

In the Ust Ime of Table I data are present 
ed from a poop of animals wtucb lecdsTd 
the iBiial deficient amoent of aacorWc add 
until the thrv of opentsoo. On the da\ after 
the opemlkia thm were gnm 10 mBl*ranu 
of tKorbic icsd and from then on received a 
rfalK dose of 0 milligTajTis. On the 6 Uj post 
operati\T da^ tbe tensfle strengths of the 
TTOunds of these animali, whDe not as greet as 
ihosemthecceitrolgumeapfgs were deftnJtch 
above tho»e in the deficient anhnaK aod bv 
the 8lb ptatnperatrre dav bad altamed the 
Irn-d of the cootroli. 


The graph summariies the results. The 
Dcn\-\ unbroken Ime reprewol* the iimge 
for the 60 guinea rmc* fed adetpiitc (5 or jo 
mgm-) ascorbic add aod tbe broken line rep- 
resents the aierage for 40 guinea pigs fed oj 
miliimma of ascorbic add dail\ Eacb fdnt 
on the unbroken line Is the nerace for u 
animals. Each point on the broken hoe h the 
average for 8 animats. The nomal noondi 
rr*cbed the strength 0/ tbe unopented ab- 
dominal wall bj the 14th ds} IIofre%Tr the^ 
frequenih bnie through etsewbere than at 
the wound after the 8th dav Tbe sroands In 
the debdent guinea pig# abravj broke it the 
lodsKm Tbe strength ol tbe unoperated 
upon abdominal waD is the same in control 
and In defidenl anbnals, being aomewbere 
between joo and jcco grams per centimeter 

Several oormaJ animals acre aDoved to 
heal for a weeks (5 or 10 mgm dtajnb C per 
dav) At this time the woonds were wcD 
healed. The vftamin C was then withdrawn 
cocopield} and tbe were tJlowvd (0 

develop #cur^■^ of moee or les' levTrih Thev 
were sacnficed after iho had been tedng 
wefghl for sevTraJ da\* "nre wounds appeared 
CTOdid) to be in poor cofidition, the 
characteristic betBorrhipc appetraoct but 
had normal trertglh. Ofilv 4 animaii lur 
Mved for cotnnlrUon ot the rtperiromt 

Sections of tissue from i guinea ptgs 
sacrificed on the aoth arxl arod da\a (oUowing 
withdrawal of Wtamin C showed the wounds 
to be well healed artd rotnpaiaUe to ibo-e 
of the control animals Tbe tensfle strenglbs 
of tbar wounds were 748 and 1401 grams per 
cenlrmeter of wound. Tbe wound of tbe iMnl 
guinea pig sacribced on tbe 541b dav after 
withdrawal of vitamin C cootabied a prJ of 
senrm between tbe muscle laverw, and there 
was 00 apprrdaU deciease m the amoant d 
collagen. This wound appeared comparabJc 
to those of tbe 5 and o dav deficient aminaK 
and bad a tensfle sinnglb of 8S0 fruns per 
centhneler of wound 

Addition of I millignunk per dav ol leroon 
eriodictfn to tbe chet of dlber nonoal r n#i 
tlalh vitamin C deficient gufoea prgi had do 
figiuficant effect on wwjod heBlmg iTabtel' 
This substance i> Saent Ovofgji vitamin 
P or duin. a lia one gl xoikle It I danoed 




FREE FULL THICKiNESS SkL\ GRAFTS 
Pnnciplc$ Involved and Technique ot Application 


liXIST BWRS, 

HE ad%-antape» 0/ traniferring tUn 
b\ meait* of free j^U rather thiuxbv 
ledloui flip operationi ire ob\iou5. 
In tiun\ arrurmtinm It b Impcra 
tl\T that flip* be uied because the cooditlooa 
under treatinent reqinre the transfer of a 
greater thkkoeu of tbsuc than that potclblc 
b) free gnifts or because this Is deflutdr the 
method of choice The objections to the ttse of 
flaps (proNided a better method u araOsble) 
are the tune period often required from begin- 
ning to completwn of a repair the Dumber of 
operationi necessitated soroetinies obfectsoo 
able scarring of rdadt-dy etposed portwos of 
the bodv the chance of losing hard earned 
tlasue from orculatorv iiirjffidmc\ after pro- 
preUminary steps tbelimiutkmofthe 
avaiUlMe surface area practical to transfer tbe 
sometimes “beaiHnett of the transferred tis- 
sue srhich ts at beat dlfltodt to elimioate 
(Fig I) and perhaps roost dk^ipolntiQg of 
all the poiiibultv of dlscoN-ering after a long 
series of prdunJnar\ operatioas, that the area 
of tbe fibp ts inatieqaate In dealing rrilb 
manr of the defects often treated b% tbe use of 
flaps, the surgeon would gladi) sobstitale/ree 
grafts of part or whole thi<ii>e*s skin U he had 
adequate conpdeocc in hu ahfliti to get sac 
cessftd tales of tbe grafts 

For praclkfil purposes, free crafts, other 
fh.Tn pincb grafta, ma% be diidoed fnto two 
groups those InvoUmg part thickness 0/ the 
atm (Thicrsdi, spill Intcrmedute Huckness 
etc ) and those m't'ol\-ing the complete Ihkk 
orts of the skin but not incladmg anv of the 
troderlving tissue 

Tbe pn^dcm of choosing the t^■pe of graft to 
be used must be settled b\ the operators 
cipenence and judgment, the Anal selection 
of ten being made at the operating table It fa 
possibk' howewr to state some rules for this 
Fro* tbr D«T«n*i»ol W ‘■wsrn »»iSwe»«* 


D St Lobs, Mttwun 

choke as ucU as loaie ad -antages and di'sd 
\'antages of each Uq* of graft 

THt smr TRirExtss osvrr 
It Is wen (0 realiic that the split thkUoi 
graft b not necrsiarflr the tbsuc-paper-tbln, 
ragged graft obtained in small scraps as oiten 
seen It b possible to obtain It at aDL |d m 
reasonable skfll jn cutting and a retwxuJJe 
dooor site ranglog in thkincss from ooe-haU 
the total d-pth of the skin to almost full thid 
neas. A graft 13 bches loog and 4 mcher wide 
can often be obtained and on one ideal subject 

K /u ha%T been taken b one raece to Inches 
g the donor area emending from the setpo 
la to the knee on the posterior bodi surface 
Tbe adt-anUges of Ibis tjpe of gralt arc (i) 
It takes tTf> readili (3) It mtv be appfW 
mth cnnfidence to an open ulceratmg wound 
which has been properfj prepared OjUtnav 
be obtained ter^ quickli (4) Ant avaQabfc 
flat serfaer of tW bod\ mat be used as the 
donor rile Tbe thighs are the easiest rites for 
cutting but the abdomen buttocks badc,ted 
upper arm are often used. (5) Tbe donor rite 
bc^ t^cU} nsuallt betng completelr epf- 
tbeUardin adavs (6) If necessort the tame 
dooor nte raaj be used agab i/ter several 
moDths this ilte for subsequent grafts b Dot 
as desirable as a fresh area but has, of neces- 
ril\ In certain cases supplied three crops of 
slin, (7) Tbe graft mav ^ applied with refa 
th-e speed f8) Large areas of skin may be 
grafted al tme cperalicm 

The disadvantages ore ( i ) C *mlr< 3 cl(*« ««V 
naif nz If applied on a /rcihJ> created 
wound which Is Dot uoderlald with a rigid 
base the graft will undergo a great deal of 
coDtractxm and wrinkling If tbe area » 
grafted Is acted upon bv strong muscle action 
such as In the asDla, arms, legs etc thu coo 
traction win reialivelv qukiJv be orerrome 
and the wnnkUng daappw (Fig 3i In other 
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Fig I “Heaviness” may often result from the use of flaps m an attempt to relax 

contractures or replace skin The preoperativc photograph shows the patient after 
the appheabon of three flaps to the neck and chin Our operative plan included the 
use of as much of this material as possible since it was already present, consequently 
the neck flaps w ere thinned and left in place and w ere supplemented w ith a small area 
of skin graft It was our opinion, however, that the flap on the lower lip and chin 
could never be thinned enough to reproduce the normally thm covering of this area, so 
this was replaced wath a free full thickness graft from the thigh as shown 



Fig 2 It IS especially important to use full thickness skm on the flexor surface of 
fingers Split skin grafts tend to contract considerably more than do full thickness 
grafts and this coupled with the anatomical fact that the flexor muscles are much 
more pow erful than their opposing extensors often causes a partial return of the flexion 
deformity This permanent contraction is less likely to happen when a spht graft is 
used on the dorsum of a hand, because here the tendency for the graft to contract is op- 
posed by the pow erful flexor muscles Full thickness grafts are shown 2 weeks after ap- 
pUcation, full correction of the deformity has been maintained 


areas where the graft is closely applied to 
muscle which is constantly exerting a pull on 
the graft, the same effect is obtained The 
eyelids are an example of this If applied to a 
freshly denuded wound on an akinetic area, 
such as a cheek or neck, the result is apt to be 


disappomtmg Oftentimes, the eventual result 
will be good, but several years may be required 
for suffiaent relaxation to develop If appbed 
to a wound created by removal of the surface 
epithehum or granulations overlying a firm 
scar base, this wrinkling is minimized 
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>« 4 kbaD Ui3itbW« 4bDat tV tacr UT luT* iof mteo ud HtwTt 

tod n ibrtc c»«e* iW KS tkkkom Mlt muartnbr aUm It dm/ iImI 1b itj« 
patket,tt tTMtcrf ^CB/ttnwKd vHbntdaintBdal. tecoo iM tip tod tet 
ca Wt cppcT chmL nr m riT iJ tu] wb tiia pt/ts pfl/cd Tbr fnla tn 
tm iacnllHtfurcficTiUM Crahi ol lUt tat ud cu b« pfilcd tllbonr 
cmtaitj ot uW 


j Ftilurt to maiek lurrcitHduti Uwu in 
coior The graft miv become ^erptv pig 
menlfd or mav lo^ iti ptgmeotaUoo Often 
times this ccmtrtft Is acccotiated b% UaiUng 
from ulUiN'wIet n\i HoTresor the sniftce 
of the graft is such that it roadD\ takes cos- 
metics, after its pcrliininArj rongimo* dlup- 
pears ami tbc conr ms be w matched to the 
PurTouDdlug parts. likestw tbnuc trans- 
planted bs a pedteie fiap frequenth has the 


wrong color if taken ftorn an> part of tbc bod> 
other than the forehead and appCed to the 
face The skin color of the face contains red 
tones lacking in other parts of the bod> 

THt rru. nncv-NtM ci\rr 
The ad\*antages of the foil thickness graft 
OSTT the split gradt are / ) It uodergoes sbght 
contimctioQ and tw wnnklhif TTiis contrac 
tfon relaTes In a few monlia u'maili quicLer 
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Fig s This case well illustrates the deformity of features uhich may result from 
a scar pull someu hat remote from the feature itself Note the pulhng down of the lobe 
of the ear, the comer of the mouth and the cheek itself This pull on the cheek fre 
quently results in a loner position of the loner eyelid and gives the mvolved side of 
the face a pathetic expression Considerable relaxation resulted from incision across 
the scar and dissection without removal of any epithelium whatever This relaxabon 
IS shown in the postoperative photograph taken 6 months after the insertion of a full 
thickness skm graft from the thigh 



Fig 6 A free full thickness graft taken from the inner surface of the upper arm 
and used to replace tattooed skin of the lower bp, chin, and cheeks Below and just ex 
temal to the right angle of the mouth is a scar on the graft representing an area of loss 
due to a small hematoma Just below the hp border and to the left of the midlme are 
the marks resultmg from small areas of superfiaal erosion Postoperative photograph 
taken 6 months after application of the graft In such sites as this, the apphcation 
of apedicleflap is likely to result in too much “heaviness” in appearance (hig i) 


than w 1th a split graft (2) The resulting sur- 
face often has a better appearance and texture 
The disadi antages of the full thickness graft 
are (i) It is more difficult to secure uniform 
“takes” than -with the split graft (2) For 
this reason the surface area which may be 
transferred at one operation is limited (3) Its 
removal creates an open wound at the donor 
‘^ite which does not heal spontaneously by skin 
regeneration as does the donor site of the split 
graft This open wound can sometimes be 
sutured, if not, it is our custom to coxer it 
immcdiateh with a split graft (4) It cannot 
be applied to ulcerating wounds with an\ 


degree of confidence (5) It is slow and tedious 
to take from its donor site (6) It is tedious to 
apply and requires much more exactmg care 
both m Its first and subsequent dressings than 
does the spbt graft (7) The color of the full 
thickness graft, as the color of a flap or split 
graft, may not match The postauncular skin , 
if a small graft onl} is needed, usually approxi- 
mates the face skin in color because it contains 
the necessari' red skin tone 

Factors niflucuctitg ‘ take” of full thickness 
grafts The technique and uses of the split 
graft have been coi ered m other publications 
The foregoing summarj has been given merely 
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tad B Uir*c cs«ct Iht foB tjirtot mil <4 pattsamlsr tUt is atar tdoL la 
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<■ Uw kil BpfKT AoA. m rwd ad suk sks min min an 

sWt fiDBl^aflrrcfimtm GiaiU «i (kia sna tad jrpccaatw itk mj 

crrttmlj ai uic 


2 FjQurt la makk tvrro^mi m( lusut m 
{•ier The pmfl m*v become decplr pJjt 
rocnted or m*i Icrte it» piiproenUtkjn Often- 
times tb>t contrast Is sccrntiuted bs Umnlnc 
from ultrasTolet rt\-s HowrsTr the nufsee 
of the graft Is such that it readfli takes co^ 
roetlcs, after its prellnimari roogiinew dis^ 
piears, and the color ma\ be so matched to the 
mrrotmding parts Lilesrise tissoe trans- 
planted bv a pedicle flap frequenfU has the 


wrong color If tilen from an\ part of the bodj 
other than the forehead and appBed to 
face The skin color of the face contains red 
tones lacking in other parts of the bodv 

TS£ mj. Tincvxtss ctirr 
The adranlagTS of the fuQ thlckncst graft 
oser the split gr^t are (i) It undergoes slight 
contraction and no wrinkling Thi» contric 
tion relaxes m a few month a^ualh qincler 
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Fig 5 This case T\ ell illustrates the deformity of features i\hich may result from 
a scar pull someu hat remote from the feature itself Note the pulhng down of the lobe 
of the ear, the comer of the mouth and the cheek itself This pull on the cheek fre- 
quently results in a lower position of the lower eyelid and gives the involved side of 
the face a pathetic expression Considerable relaxation resulted from incision across 
the scar and dissection without removal of any epithehura whatever This relaxation 
IS shown m the postoperativ e photograph taken 6 months after the insertion of a full 
thickness skm graft from the thigh 



Fig 6 \ free full thickness graft taken from the mner surface of the upper arm 

and used to replace tattooed skm of the low er lip, chm, and cheeks Below and just ex- 
ternal to the nght angle of the mouth is a scar on the graft representmg an area of loss 
due to a small hematoma Just below the lip border and to the left of the midlme are 
the marks resultmg from small areas of supierfiaal erosion Postoperativ e photograph 
taken 6 months after apphcabon of the graft In such sites as this, the apphcation 
of a pedicle flap is likely to result m too much “heavnness” m appearance (hig i) 


than ivith a split graft (2) The resulting sur- 
face often has a better appearance and texture 
The disadvantages of the full thickness graft 
are (i) It is more difficult to secure uniform 
“takes” than vnth the split graft (2) For 
this reason the surface area nhich may be 
transferred at one operation is limited (3) Its 
removal creates an open wound at the donor 
site which does not heal spontaneously bi, skm 
regeneration as does the donor site of the spht 
graft This open wound can sometimes be 
sutured, if not, it is our custom to cover it 
immediatelv with a split graft (4) It cannot 
be applied to ulcerating wounds wnth anv 


degree of confidence (5) It is slow' and tedious 
to take from its donor site (6) It is tedious to 
applv and requires much more exactmg care 
both in Its first and subsequent dressmgs than 
does the spht graft (7) The color of the full 
thickness graft, as the color of a flap or split 
graft, may not match The postauncular skin , 
if a small graft onlj is needed, usually approxi- 
mates the face skm in color because it contains 
the necessari' red skin tone 

Factors i^ifineucing “take" of full thickness 
grafts The technique and uses of the spht 
graft have been covered in other publications 
The foregoing summarj has been given merely 
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to darify IcimiiKilojn tod to point out cfrtaln 
djiiarterUtTa ol dmewnt graft* » that the 
proper tdeclua of the t5pe of graft to be used 
ma> be made. A psmt ^ emphaib b that a 
ipbt tbidmeu graft iboufd be used to prefer 
ence to a full thkknea* graft onfeu there b a 
dbtinct rra«oa to uae the more dUScuU graft 
fFig 3) 

Central fa^tert ft b eiteatcal that the pa 
Uent ■ cotKilttoo of general health be u good 
as It 11 poufWe to obtain before operation 
Operatku) ibould be definitd\ postponed ia 
the pre*eo« of ani pm, Infection of tbe ikln 


orant aente rraphatorj infeetKW loUje/ace 
of gnierai debQilatwn It mav be better hafc 
raenl to wbsUtule a airepfer qalckei iput 
craft repair with the Idea oi later feoperatj« 
If oerenan with the use of full thkiDeas 
grafu (Fig 3) 

5 Le 0/ trajt fr«elkal h Small fall 

thkknm graft* lake mBcn i»on readUv 
than do the large ooet (Fig 4) Important 
reatons for tbb are the greater ease a iin a hiefa 
a small rofumc of lldn mar be noarbbetl bv 
osmosb and difimion of gasei and salts vbBe 
derelopfjtg It* blood np^^ and the greater 
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] ig 9 Illustrating the successful application of a full 
thickness skin graft to the inside of a nostril to replace 
lining of the nostril previously lost by infection The 
contraction of the scar had pulled the alar border up in a 
notch as shown and caused considerable diminution of the 
breathing space By dissection of the scar the alar border 
was brought doini m place A full thickness graft of post- 
auncular skin w as carefully sutured in the defect ii ithin the 
ala, the interrupted sutures were left long enough to tie o\ er 
a gauze form to produce the proper pressure and tension on 
the paft There was a full take of the graft mth correction 
of the dcformitj as shown Photographs taken 6 months 
later revealed no further contraction of the area 
The application of a split thickness graft here simplv b> 
the packing into the nostril of a large square of skin m 
“ tent” fashion w ould ha\ e been much more simple, but the 
tendency of such a graft to contract afterward would prob 
abl} have given an unsatisfactory final result Postaunc 

facililj With which it may develop a blood sup- 
ph Another factor is the increasing difficulty 
with the larger graft of fulfilling the other 
technical requirements of smooth recipient 
bed, uniformly thin skin for the graft, accurate 
application of the graft and proper fixation 
after application Thus, on the neck, a graft 
of moderate size may be applied with excellent 
chance of success If this graft is made larger, 
one border may run from the neck up over the 
bodv of the mandible and its end maj cross 
the constantly moving thyroid cartilage, thus 
adding some additional hazard (Fig 5) It is 
sometimes better to apply tw'o grafts at sepa- 
rate operations rather than to attempt too 
much at one Occasionalh a contracted wound 
will open up to unexpected proportions or the 
relaxation will necessitate a rougher recipient 



ular skin w ns chosen because its thinness makes its “ take ” 
more certain 


base than is desirable for a full thickness graft 
In such circumstances it is better to apply a 
thick split graft, later supplementing or even 
replacmg a part of this with a full thickness 
graft if necessarji (Fig 3) A graft w'hich is 
too large to appiv to one area with certainty 
of “take” maA not be too large for another 
For example, the dorsum of the hand, wrist, 
and forearm represents a sizable area, but it is 
smooth and regular and a large graft here may 
be expected to do better than one of the same 
surface area applied to the front of the neck 
and covering the thyroid cartilage, the supra- 
clavicular depression, and extending down 
over a movable clavicle 

Rea picul site The area to be grafted nor- 
malh results from one of two procedures It 
mav be the defect created bj the removal of 



I ip 10 Scnrcontmcturc oiucmp coiKiBcrablc diUortion and liphtncsv of left upper 
bl> and chctk \ trmihon border of left upper lip wr. pulled up to the lev tl of the ala 
1 lie remainder of the <car of the face was of fair quabtv anil could bt. adequatcU 

di pui'X'd In thtu<cof covermark Thccontracturi of the lip was dessected frecand 

IhomiiKhU riKxcd thus removing some surface scar Tlie defect was filled wath a free 
lull thickness craft of thigh skin Batient is shown 4 months after oiicration wcannp 

covirmirk to milch the pnft to curroundmp oMor ^ 
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11* ny diJficak pnUa u tB pR*«r preodvt. TVn ii 

Cetmfatri kwtV* nd tUOrw •( boU cMi. rt^4ubrd f^wrUy k tte «m 
CBdatk pbocacnpb It(tad«f4a ICBapt bctn* aadf u rnlux tke kv kMy u 
a>gt fal fhrl i K w m pteeed tcmt tte rW ha* on ack 

•CTMDy cry bnk Um iartm *07 wnpbnd ThsepmUeeim n^drT«U« 
reluaboD <■ tb* Can ud Uaprwetaal fe anwcn^ V kkr rriWtittU ^ fa 
bcc ur uid brcer ed(bt ki (nn belts moh. Ptlket b pbjtr^pbed 

earii| censesut tB euteb iW (rail In tW nmnliai ilM rote 

•orae pre-eji»ting lefkn well u a portmtne bec«ujciproniInrnt,irriUfed,iwJ<iintrirtcd 
itaiD hair bearing mole or lurfacc acar (Hg* *car b Itbrit to develop The gralt border 
6aod7) or It mat oceuxaj a result of iocblrtg ibouldcspedallt noteTtendstralghtdoantbe 
and relaung a contractDrc (Figs. 5 lo, n ii neckfrlgS) ThbpriodpJebirdIljiomn«r>d 
13) In atber case the base of the wound imdcrslood la plannbgoperatltT indsioos bet 
thoidd be disaected so as to be smooth, with mat be overlooked in ing grafts, 
out pfts and holes, thus pennltting all parts of Denefuk UlUe is dehnllel) kiwim aboct 
the under surface of the graft to be in contact the mechanism whereby a graft assuroei It* 
with raw surface with the ralnimumof crevice* own arcublioo It b known however from 
to harbor small beinatotnas. The border* of the transplantatloo f refrigerated ilia and 
the defect should be so tnramed as (o be fairis from wmx-aJ of entire eitreinitle* after neri 
regular mastnuch as irregularitle* nuke more od> of reduced uietaboJism produced b weg 
diriicult the accurate fatting of the graft Itb applied tourniquets and local refrigerilloo 
of the utmost importance that beroostasb be that tissue du\ ba\T tn indefinite perW 
complete bleeders being ligated »ith \o 000 daring which it iTcei\-rs wn Utile nonri h 
or faner silk never with catgut Tbeshapeofa mept and stHJ survi -es pro ided the clrmb 
reapient wound i> often unportant fai deter tion b establbbed within the dead line It 1* 
tmoing ultimate bmoolhneii of the graft \ loglca] to anumc that there c* a period foJ 
graft applied to a mo -able surface should not lowing the appbcatkm of a graft when it i 

ha t a ftraight border along the line of tcTif ion v 'll- n 
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Fig 1 2 This represents one of the most difficult types of cases to handle because 
much of the disfiOTrement present is due to generalize scarring of the skin, the skin 
being of fair quality and not mvolve m any marke contracture The forehead and 
nght cheek illustrate this pomt SomeUmes it is difficult to decide whether a better 
or poorer ultimate result w ould follow widespread replacement of this scarre skin 
In the case here illustrated, the contracture producing the ectropion of the lower eye- 
lid was relaxed and a full thickness skin graft of postauncular skin applied The con 
tracture of the left upper lip was relaxed by dissection, some of the scar of the left 
cheek excised, and the defect filled with a fid! thickness skin graft from the thigh A 
better result could ha\ e been obtained if more scar adjacent to the nose had been excised 
and a larger graft inserted 
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Ncrt to the mft b imoothly ipjJIcd fine 
roc*hed patue mrorepnated with 4 per cent 
terofonn \n ^■a»c^^ne or i jooo roerthSoIatc 
obtment There U wflicient ointment uni 
fonnh diftribcrted to fiU the btcnUce* of the 
gauze an erects u carefully a\-Du$e<J and 
macerttiofi does not resolt under thaeorcinn 
•Uncev Next to this maj be placed tcvml 
layertofdn gauze wlthcaretotroldwrinUca 
and folds resnlUng from one piece of game 
ONTilappbg aaolber Imleail of thia drj 
gauze ft Is often better to stnp thm tmooth 
sheets of cotton from a pad sterfUxed as It 
comes from the roE, the pad bemg moistened 
without wadding These moist cotton sheets 
haNT a more smooth nnlform surface than does 
gauze and when applied next to tlw; greased 
raoze la\Tr co\Tiiitg the graft ba%-e fea-er 
mcgulfliiUcs and wrinkles. An additional ad 
vantage Is that the small amoont of postopera 
th-e bleeding after Impreguacmg the mobt 
cotton and dr>Tng forms with the cotton a 
vtrv finn sphnt, much like cnnolioe Next a 
applied a padding of gauze or maddtusa s 
waste and eea rponges. The dressing u bulk} 
enoogh to help splint the area aod H b applied 
with prcMore. The exact and optiroum prtv 
sure to be appUed b unknown, and If It were 
known the ai^calcfes In appl}-lnc and main 
taloing this exact pressure woula reoder the 
performance Inaccurate when dresimg difficult 
areas It b possbie to apply too much pres- 
sure causing ischemia, when dressing a graft 
■gjintJ such a surface as a skuE leg or arm 
on other areas tt b difficult to applv too mnet 
pressure However it U dekiriWe to ha\T a 
firm, spring} pressure dres^g and anything 
over and aboit thb cannot be of further I'aJue 
and ma\ be harmfuL Wrinkles In gauze or 
coarse fc 4 ds of owriapptng gauze are carefuUv 
a Tiided 

(hT e\-elid grafts, small grafts on fbe face 
and often large neck grafts pnBiar\ fixation 
b obtained trt apjplvdng ciactl} the same t\-pe 
of dresiiDg but l^x^ng the interrupted snturM 
long enough to tie oitt the dressing pad 
fFig Care must be taleo not to tie these 
too tighth because the tension and pressure 
nia become too great Thb tipc of dressing 
b usual! 1 supple men t ed »ith additional o TT 
Ivrag bulk upportbr dre^wig* 


It Is of great Importance not to crrale t 
defect with a part 0/ the body In an ciaggrx 
aled position appli a graft, and then fall to 
maintain the part In thb some pcxltiorv diates 
the applfcatfon of the dressing and for the 
next week U forexampie a neck conlrirtuiT 
were liberated the bead grtdual]\ b^ 
turned into a portion of ovcrc iii Tcc t kifi. the 
graft applied arvd then the bead tDowtd to 
assojoeiu normal ^tloo all of the csrefulfr 
executed factors for pattern tetawn, ind 
accurac) of fit would be negated If a put b 
to be hdd In a position of cxaggeratloft, lib 
must be assured by the dresung plastci-ol 
Parb being used if oecetsarv or for hand*, a 
previously arranged wire or aluralmiin TDEnt 
It b desirable to ha\T the grafted area u 
CDini)l(Hel\ at rest u possible Thus If s graft 
ovtnws the tbvToid cariQage ibeswaUoamg 
nsorements can be mjaimUed b\ ru«aJ tube 
feedings if on an eitremit} neigbborise 
foiats are ImmobOizrd 
SubsnjvrHi JrruiM[i A great deal d him 
can be done to a grift If it li r>ot dre»^el] sooa 
enough SmaE grafts such as ihcae applied to 
the e%Tbdj can «fel> drrawd on the fewrtb 
da% E there b anv real reasoo to do » aoch 1' 
ImtatJoQ of the co\Tred eve With this rccep- 

tioo all full tbkiuxasgriiu are dressed on the 
fifth or dxth poitoperitivT dav B\ thb tune 
Ibe graft bu definlteh developed It rirm- 
latioo and It h cnlircit ^afe to erpose it. Is 
odditJoii. the patient is usoaJb bnnatient viti 
ibe tight ngW itch) dressing and the change 
gives him gteul relief It there b a hematoma 
under the graft that part of it U lost (Fig 7) 
If an ordinaiy wound infectioo has resulted 
the graft is lost These should be ivoldaUe 
arcumsiancea, usuaJU fHherane at the first 
dressing the graft should be a fairi\ uniform 
pink ctJot There mai still be present a fe» 
rapidli fading black and blue ' spoil. A loll 
thick ess graft viewed In 48 hours hi a 
portlono/it are* Urns monied If msplteof 
piecautwTis to a oid It there ha t been foW 
or mrinkles in the dresdng each of these nu\ 
ba e caused a tin superhciil Wist er oodtr the 
aurface epilhellam. and thev mav often te 
tpccted to cause uperfidal ulccralioau The 
l^l a redr ewd , the same groeral lechnifTW 
Iwing used a at the initui dreMbig \ ebu) 
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SUMMARY OF RESULTS IN 1 54 
CONSECUTIVE GRAFTS 
Small grafts— 3 square inches or less in area 
Total number 99^ 

Number totally lost * 

Medium sired grafts— approximately 3 to 5 square inches 
Total number 43 

Number totally lost 


Large grafts^ — approximately 5 to 18 square inches 


Cose 

f 

Area 

grafted 

Immediate result 

Cause of 
loss 

Final result 

1 ( 

:heek £ 

small area of ul 
ceration at graft 
bottler 

Hemato- ! 
ma 

Slight permanent 
scarring Consider 
able improvement 
o\’er preoj^eratlw 
condition 

7 ' 

Cheek 

lower 

Hp 

and 

chin 

Area sue of dune 
of full thickness 
loss Several 
small areas so 
perficial erosion 

Hemato- 
ma In 
Innsic** 
infec 
tion 

Some permanent 
acamng but very 
worthwhile result 
(see Fig 6) 

3 

Neck 

Area sue of s cent 
piece superrcial 
loss 

Hemato- 

ma 

Area of loss regraf 
led Good final re 
suit (Fig 13) 

4 

Neck 

3 areas of 4 mm 
diameter each 
superficial lo^s 

Intrinsic 

infection 

Slight permanent 
scarnng Good 
result 

5 

Ned. 

I area size of dime 
superfiaal erosion 

Intnnsic 

infection 

Good result 

6 

Ned. 

No loss 


Good result 

7 

Cheel 

1 area 3 mm diam 
eter surface ' 

erosion ' 

Intrinsic 

infection 

Good result 

8 ' 

Neck 

3 areas 5 mm 
diameter super 
ficial erosion 

Intnnsic 

infection 

Good result 

Q 

Neck 

I area 4 mm 
diameter 

Intrinsic 

infection 

Graft good appear 
ance Borders 
formed keloid scars 
Patient known to 
have tendency to 
keloid 

10 

Neck 

3 areas 4 mm 
diameter 

Intrinsic 

infection 

Graft good appear 
ance Border* 
formed keloid scars 
Patient known (0 
form keloids (Fig 

8) 

II 

Neck 

2 small areas lu 
perficial erosion 

Intnnsic 

infection 

Graft good appear 
; ance and worth 
while resulL One 
graft border de\cl 
oped heavier scar 
than usual 

12 

Fore 

head 

No loss 


Good result 


V** considered eitensive enough to mar final appearance of 

lln addition i graft had 5 percent of its arcainvolved in an ulcer and 4 
had small areas of iilceration at borders of graft whi^ were of 
^maent sue to l«\’c ^dltlonal scar but still gave worthwhile impro\c 
cr original condiUon A number of other grafts had small areas of 
pernaal erosion whl^ did not icnously mar final appearance of graft 
tot w number of la large grafts there were none completely lost 
^ definite increase in the inadence of superfiaal 
for that reason a more detailed descnption is given 
infection Is meant a destructiv'c infectious process onsing 
■ j which arc within the ilon itself and which become 

ni>t«f, during the jjciiod of low vitahty before the sLm graft has com 
pwtely developed Us orculation and resistance 


dressing is performed thereafter until the 
graft IS out of danger The reapplication of 
sea sponges, or equivalent pressure, is con- 
tinued until the graft is 2 weeks old 

There is one important reason for the chang- 
ing of dressings as early as the fiftli or sixth 
day and the subsequent daily dressings All 
skin contains bacteria, not normally virulent, 
which are m the pores and on its surface A 
new graft, although its take is perfect, is 
struggling to maintain life and has none of the 
normal facilities for maintaining resistance A 
full thickness graft must be 3 to 4 weeks old 
before it is strong enough to perpetuate new 
skin During this penod the low-grade bac- 
teria present can initiate erosions of the graft 
These most often begin in the tiny epithelial 
blisters previously mentioned, but may begin 
at any point A carelessl)^ applied dressing, 
even as late as the second week, can file on the 
graft and cause sufficient surface untation to 
initiate such an ulcer Early first dressings 
and daily change thereafter with removal of 
secretions, applications of sulfathiazole pow- 
der to any breaks, and the application of a 
rmldly antiseptic ointment as before desenbed 
tend to prevent and check these erosions, 
which, if unchecked, can destroy an entire 
graft or result in a rough surface after eventual 
healing (Figs 6 and 7) The ordinary graft, 
with average success of take, should have a 
ver)" small proportion of its surface area m- 
volved m any ulceration or infection 

Chances of success It is impossible to ex- 
press m percentages the chance of success of 
full thickness grafts, because this will vary so 
much with the individual case The small 
grafts such as those applied to eyelids or small 
areas about the face can be undertaken with 
the same expectation of success that one 
would expect for the healing per primam of 
any tjqie of clean operation m the same area 
The number of failures wiU increase with the 
magnitude of the correction undertaken 
Realization of the dangers and the avoidance 
of the pitfalls should reduce the chance of 
failure to such a point as 'to justify the at- 
tempt If a full thickness graft does, unfor- 
tunately, fail to take, the area should be made 
clean as soon as possible by removal of the 
dead graft, and the frequent application of 
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coiutAQtl} wet prcuure drcafogi. Between 
the third md fourth poftopcntivr week the 
wtmnd ihocld be redrafted whh a Ihkk ^it 
graft, the jranoladoM bet not the uatkiij^ 
plane of tear being exdaed. The graft *n ap- 
haj a mafor chance of ncceif (Fig 13) 
result wQl tuScr chiefly in that aomr of 
tbe relaxitton gained at the fiixt operatfon haa 
been redneed by the Interval of healing E\to 
I f two operatuns are ne c e m ry to obtain the 
result hoped for in one operation, often the 
patient Im a better result more easQf ob- 
tained than If tbe corrcctun had been made 
by the oae of flaps. Tbe saitK b all the more 
true if one full ihichneai graft most be sopplc 
mented bv otheri to gain fall relaxation oi a 
deformity such as a neck contractloo because 
then the total area of tran^lanted skto b 
greater than that eaaOy avail^le as flapa. 


Suhtf^utnl count Onakloetkarcassuchs 
the efaf^ It maj take several moothi or 1 
>Tar for a graft to become toft aodphshleaod 
(or Its bordering scar to become mfrilfnal If i 
graft border b subiected to Irrititinf: tcioica. 
it will Lelold as would any Inrhlo^ Ksr 
Thb means that lU shape should be to planned 
at to avoid this and that the ilie most be inch 
as to nve relaxation. Sites of lodnidualspoti 
of full thkkneas or surface Iota mac in tcoc 
Instances prodxtce unsightly scars hot art usu- 
ally so PTi«n ta to h^ without permanetit 
blemish In bdhiduab known to produce 
kekddi because of an inherent lendeDcy and 
not because of mechanical fsctocs of teosioc 
lofcctloo, and irritation (Fla 14) the graft 
borders are treated with raduun s to 3 aeeLi 
after operation in the hope of mbd a lri n g 
t^ kelokL 



PRINCIPLES WHICH SHOULD GOVERN THE LOCAL USE 
OF THE SULFONAMIDE DRUGS 

LDWIN E OSGOOD, M D , Portl ind, Oregon 


C linical studies have demonstrated 
that the sulfonamide drugs applied 
localh are of ^ alue in the control of 
certain infections (i, 3-1S, 24, 27, 
32-35) In this paper are assembled certain 
facts about the action of these drugs on con- 
trolled quantitative studies bj the method of 
human marrov culture (30) Deductions arc 
made from these facts as to the method of 
application which should be most satisfacton , 
w ith the hope that these suggestions ma\ sen’t 
as a guide to those vho ha\e clinical facilities 
for controlled comparison of the suggested 
method vuth other methods of use in the \ar- 
lous mfections 


METHOD 

About 10 cubic centimeters of marrow or 
leucemic blood vas introduced into a vaccine 
\nal containing about 25 cubic centimeters of 
atrated balanced salt solution After manipu- 
lations to remove the non-nucleated ervthro- 
cytes there was about 60 cubic centimeters of 
culture containing about 120,000,000 living, 
nucleated, human cells in a medium consisting 
of 35 per cent ascitic fluid and 65 per cent 
balanced salt solution, similar in composition 
to cerebrospinal fluid This vas thoroughly 
mixed and divided into two equal parts in 
vacane vials, all manipulations being made 
with synnge and needle through vaccine caps 
covered with 70 per cent alcohol One of these 
lots was then inoculated with a small number 
of organisms and the other with a large num- 
ber The vials were thoroughly mixed, and 
samples were removed for the initial pour 
plate colony count Each of these vials was 
again mixed and an equal volume from each 
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was transferred to each of five 30 cubic centi- 
meter \accinc vials which contained rcspcc- 
tixch nothing, i gram of sulfanilamide per 
joo cubic centimeters of final volume, i gram 
of sulfapxndinc per 100 cubic centimeters of 
final \olume, i gram of sulfadiazine per 100 
cubic centimeters of final volume, and i gram 
of sulfathiazolc per 100 cubic centimeters of 
final \olumc The ten Mals were then thor- 
oughU mixed and placed in the incubator to- 
gether At intervals samples were withdrawn 
for pour plate colonv counts, smears, and de- 
terminations of the drug concentration Para- 
aminobcnzoic acid in the proportion of 5 milli- 
grams per 100 cubic centimeters was present 
in cacli pour plate, because this drug has been 
shown to inhibit the action of the sulfonamide 
compounds Quantitative determinations of 
the drugs with the photoelectric colorimeter 
by the method of Bratton and Marshall were 
made on the supernatant fluid after centri- 
fugation from each culture The smears were 
stained with Wnght’s stain, and thev were ex- 
amined for the condition of the cells and for 
the number of organisms The number of 
organisms compared well with the colonj 
counts The Staphylococcus aureus was used 
in two such ex-penments, and the Eschcnchia 
coll w'as used in one 
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The results are showm in Tables I to III 
Note from Tables I to III that none of these 
drugs is as effective against a large inocula- 
tion as against a small inoculation, that sul- 
fanilamide in the concentration attained uni 
formly killed all living nucleated cells that a 
considerable penod of time, from 40 to 
hours, IS required for the action of the druL 
when they are effective, that sulfathiazole 
and sulfanilamide are more cffecUve m th 
concentrations attained than sulfpri.o,, ” 
sulfapyridine, and that the solS?SrthTse 




drug* In the nurrtnr culture medium *t J7 
degree* C. U for julfuubmiide about i ooo 
nulUgrUQ* per lOO cubk centnoetert, for «1 
fathlaxole about i6o mimgrtjni per lOo cubic 
centimeter* for tul/adiasDC about So mlUt - 
gram* per loo cubic ceotimetert, and for au) 
{ftpsTWIirt about 55 mlUijrarai per too cubic 
centimeter*. Uanv other czperunenta W the 
marrow culture terinijw (rp-ji) hav'eatttnrn 
that m the cooceotittlra oi 5 to to mOUgraju* 
per 100 cubk ceutlmetm, the cooentrutloo 
obtainable if the drug* are riven by mouth, 
wl/athuaole 1* the nwat euectlre with aub 
fadiaaiiie aod cullapyridlne oext b e0ectlve 
ness and tulfaidlaintde the katt «ffectls*e 
againit the Sta];b) looocnti anreui, the beta 
hemolj’tlc atreptococcu* of the Laoccfield 
group A the Streptococcus virtdan*. the 
Eidreiidiia cob, the SalmoneUa ichottiQuei- 
Icri, the Eberthella t%-pboia, the Nei**em 
gooorihoeae, and inan> Cerent »traia*of<ltf 
ferent t^■pe* 0/ pneuinococci. In tnamnr cul 
tore* para ammobenioic add precahie h\ 


drocbloride and, pntamaMj related loraJ 
ancstbebc* Sobiblt the aetkm of the drug) c 4 
the wlfonamlde group. Vcoanphenamlne 
*6 19) in a cooceptratlon of 75 to *00 gama^ 
0/ arieaic per 100 cvbk ceotiaeten U am 
efiedlve than any ol the Bulfooimlde drop 
igalnU ftaph>1ococci and maay»tr*in*of the 
Streptoeoccu* virldan* ajxl beta hetnriytk 
alrrptoCDCTUiL 

OBJtCTTVti or LOCAL nuoxunM 
TtnOLAPT 

The obTectivT* of local ihrjapv with the 
aulfooamkle drag* m to pm-ntt Infecdao 
vhrtt mfertbo b or potentially pet*, 

ent to prevent Lbe apread of In/ectloe *1 
ready preaeot, to elhninite infectleo already 
preaent, to t\x»d local damage to li**ue cdh, 
to avoid abaorptlou of amounti of drug wbeb 
might be toxic, to reduce the number of or 
aanbro* prejent in the local area oi hiicrtjai 
Wort applkaticm oi the dreg to a Bumber 
which can be controlled b\ the coocrnlra 


T^al£ u -COiTP iS.tTrV-1: rrmrs OF ilWCUJUll CONCENTILVTIOV^tlPLFD^AWIDE Dftrot 
JILUJ, AXO UtROE l-NOCVL.t'nON-S OF TltE STKPtU'LUOJCCUS AORLlfl 
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LOCAL USE or SULFONAMIDE DRUGS 


TABLE III -COMPARiXTIVn ErPrCTIVFNrSS 
DRUGS OVSMXn \ND L\RG1 


01 MAMXIUM COXCCNTRATIONS 01 SUI rONAMIDE 
1N0CUL\TI0\S 01 rSCHlRlCHIA COLI 


Hourt 

0 

17 

30 

40 

44 

70 

Cdl-> 

Control 

irtoo* 

650000 

ool 

oot 

4 000 

1 200 000 000 

0 0 

0 0 

i 000 000000 


i 

Svlfanihitudc 

I gtn per loo c.c 

3 ^00 

650 000 

'j 6 ot 

755 ot 

^6o 
s 600 000 

1 000 ot 

X 056 o; 

35 

(OO OQO 

130 

1 000 000 COO 

l)r*lro>rd 

Desirojed 

SuKipyndlinc 

X fm. per loocc. 

2400 

650 000 

s6 6t 

53 61 

12$ 

64 000 000 

58 St 

58 6t 


x6o 000 

1 000 000 000 

Intact 

Intact 
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3 400 
050000 

S 3 3 t 

8331 

4 $ ' 

3S 000 000 

8x ol 

is 1 

300 

4C 000 000 

■ 

1 000000 

1 oooooooco 

Intact 

Intact 

Solfathljuolc, 

X cm per TOO c c. 

400 

650 000 

16 ol 
uS ox 

$00 

40 000 000 

1560] 

uSoJ 

3 SC 

75 000000 

3 s«> 

1 000000000 

1 Intact 

1 Intact 


♦Gslotiles per c£. 

JMiUipTim*' c! druj; per loo c-c. of jupematant fluid 


tion of the drug which can be attained, to 
maintain an adequate concentration of the 
most effective and least toxic drug for an ade- 
quate penod of time to eradicate complctclv 
the infecDon, to applv the drug in such a 
way that an adequate concentration is at- 
tained immediately and the drug is in contact 
with all the organisms, and to avoid introduc- 
tion locally of any substance which would 
inhibit the action of the drug 
To attain these objectives in the light of the 
facts expenmentallj determined, the follow'- 
ing general principles seem logical There are 
two major mdications for local use of these 
drugs For prophylaxis of infection the sul- 
fonamide drugs should be applied locally as 
soon as possible after any break in continuity 
of tissue in a potentially infected area after 
removal of any necrotic tissue and cleansing 
of the wound For treatment of local collec- 
tions of pus due to any organism against 
which these drugs are effective, local applica- 
tion should be made as soon as possible after 
an adequate blood level of the effective 
drug IS attained, the pus and necrotic tissue 
have been removed by ddbridement and 
surgical drainage, and the number of organ- 
isms has been reduced by irngation with a 
saturated solution of the drug in o 85 per cent 
saline 

The drug of choice for local application will 
prove to be, except in rare instances, sul- 
fathiazole It is less toxic locally than sul- 
fanilamide and more effective than sulfapyn- 
dine or sulfadiazine, and its lower solubility 
insures mamtenance of an effective concentra- 
tion locally for a longer pienod of time than 


would be true for an equal amount of sul- 
fanilamide with kss danger of producing an 
excessixclv high blood concentration Sodium 
sulfathiazolc should not be used locally, since 
It IS so alkaline that it is likcli to be irritating 
and produce tissue damage and since on neu- 
tralization b^ tissue fluids sulfathiazolc is 
precipitated, so it has no advantages o\ cr ap- 
plication of the powdered sulfathiazolc 
The administration of sulfathiazolc or sul- 
fadiazine by mouth or the intravenous ad- 
ministration of their sodium salts or of neo- 
arsphenamme to attain an adequate blood 
level will ehminatc the old contraindication to 
carl) operation, because this will take care of 
the small number of organisms w'hicli might 
be disseminated by early operation By avoid- 
ing infiltration with local anesthesia, inhibit- 
ing drugs will not be introduced Surgical 
drainage of any collection of pus with the re- 
moval of necrotic tissue and rinsing with salme 
saturated with sulfathiazolc wall eliminate 
temporarily the large number of organisms 
and will assure that there will be a saturated 
solution of the drug in contact with the or- 
ganisms immediately The application then 
of the finely powdered drug in quantities suf- 
ficient to maintain a concentration for at 
least 72 hours assures that the concentration 
will be maintained and that solution of the 
drug will take place rapidly to replace that 
which IS absorbed Closure without drainage 
insures that any air present will be promptly 
absorbed and that the fluid in which the drug 
IS dissolved will then contact all surfaces If 
drains are left in, air will be present with a 
resultant fluid level, and on the surface not 
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m conUct with the drug the orpuilcn win 
muiuph In Urge numben md then in 
Mde the are*i In nbfch there U tn adequate 
drug coocentratioQ 

For oral use tolfithlaaole thwild be the 
drug of choice except when there h ri*k of 
mctdngills or intolerance to auUtthlaxole In 
the latter caae, aulfadiazine ihcmld be the 
drugofehoier Tbe*odIuin«aJtaofthcaedfug» 
ihouJd be uaed Intra\T!OotBl\ for the firat doae 
when Immediate operalkm fa Indicated or 
when the patient cannot taLe oral metficatloo 
Neoanpbenaruine thouid be oaed Iotn\'c 
rwosly exactly ai previouil) deaaibed (14, 
25 19 ) In aerknu itaphylococdc or beta 

bcmolj be itreptococcic infectama, 

raZPXaATlOlTa AWD APfAAATDl 

It fa convenient to ha%x the following prep* 
ratuna and aj^ratua In atoch for ord uae 
o 5 gram tablets 0! suJiathiaxole and sulfadfa 
xfoe for Intrai'enoua oae sterfie ampuls of 
sodium solfathliaote aolutioa and 0.15 gnus 
ampuls of oeoarspbenamioe from whhd) the 
eolation may be freshlv prepared each time 
an Intravenous injection Is to be given For 
local ose the bulk hnel) powdered solfathfa 
aole Is aatlsfactor) for most parpesea. OnQ 
narflv it need not be aterUIred lurfber For 
Intracranfa] of mtraspinal uae aterOe suUa 
thlaxole powder m ampufa fa dewrible This 
ma\ be prepared bj placing to 4X> grams 
of the powder In p>Tei teat tubea oc ampuls, 
drying it at about 85 dcgre ei C for ii bouri, 
aeallng the ampola whQe bot and then auto- 
danog the ampufa for one half hour at 10 
pounds preaaorc at no degrees. For appbea 
tioQ to open wemnda and In the perttoneal 
cavitv It fa amsTnieiit to have 10 to jo grains 
of aulfathutole powder In sterile raetal 
adt abakera. For ipfdKatioo to the note 
throat and through ainns wmdows or to large 
aorfacta a powder blower filled with aolfa 
t>itnTnli» pu w d er la moat coo TnicnL 

For appUcatkin of the powder into tooth 
sockets peoetratlof wounds or sinus Iractt, 
vanouj «!"- ol raetal tabes fitted with plung 
era ( 8) are most latfafacton To use these 
the plunger fa withdrawn and the lube fa 
pujKhed bio the drA powder until the amount 
desued fa b the labe The tube fa Uten b 


scried bto the abas pocket and tbe powder h 
forced out of the tube with tbe pltmgeT as 
the tube fa withdrawn For apphcitioo to 
sopcrfidal kaioos wbeo there fa a teodcocy of 
tbe dresabgs to itkk an obtroent made b 
bcorporating 10 grams of the powder In ico 
grams of aquafor fa roost satfafidon For 
farlgalloQ a freth saturated aolutioo ol wlfa 
thiftiolc b sterile 0.85 per cent talitte shooti 
be nrepaied before use bv bealbg tbe stEae 
to Dofl b g and addbg about r 5 ftaras per 
liter of to powder and mixbg until It ha 
cooled to bod> temperature For bjectwo 
bto the nasal acccssor> abases after Irrlga 
(km with aalme aolutkw satorated with nl 
fathfaiole a frcihl> prepared 10 to » per 
cent toxpcasioo of to p o wder b one of to 
water aolubie labriaUing Jeffiei, soch u 
lubritine K \ jelfa orloso fa beat, Tbe same 
suspenaioQ ma\ fee nsed b the eve btri 
grethrillj or applied to the cervix Inside a 
CDQtncT^vt diaphragm. It mav be used b* 
stead of the obtment for tlan leabos vhra 
(be drybe setioa of to poetbr is too great 

spccuTc awosoiomATiOM 
Sloce ittestioD to details and the correct 
sequence of steps are important these ipedfic 
rcommeadatbos are given as examples of to 
recommended iherapr m each of a number ol 
different bpes of condJlions. Iiom these ex 
araplea, appikation to other ctmefftioos should 
be obvious. 

TrtwmaUciu gm rorfreahwouDdswitidn 
an boor ol to lime of bjury tbe wounds 
should be deanaed to osnaJ methods 
Tbe necrotic and doitahicd tfaaue ihcmld be 
iTtaoved, and to wound irrigated with aalfax 
taloiated with aulfalhliioie. Tbe anl/athfa 
aole powder should besprinkled or Wown onto 
each surface just before emptatloa The 
wound fa filled with to pcpwdcr and aulured 
without drainage 

Penetratbg wounds should be imgiled mith 
Mtinf aatnrated with auJfathfaanle and parked 
loosely with inlfathiainie powder tube and 
plunger of appropriate diameter bring used 
If to wemnds are more than an boor old 
or are groiJv contaminated the patients 
aboiild be given aalfathiaxole r anlfadiaorw 
br rooolh to obtab an adequat Wood k 1 
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or sodium sulfathiazole should be given mtra- 
venously for the first dose if the wounds are of 
major importance The wound should be 
opened, drained thoroughly, nnsed with sa- 
line saturated with sulfatluazole until the 
fluid returns clear, and then packed with 
sulfathiazole powder The wound should be 
closed without drainage Sulfathiazole should 
be continued by mouth until 3 days to a 
week after the temperature is normal, in doses 
suSicient to maintain a blood level of 5 to 8 
milligrams per 100 cubic centimeters Sulfa- 
diazine should be substituted if there is toxi- 
city from sulfathiazole or danger of meningitis 
It IS probably not safe to depend on sulfathia- 
zole powder alone for prophylaxis against 
tetanus in penetrating wounds, so the usual 
tetanus prophylaxis should be used too 
Lcsioits of the sktit and subentaneous tissue 
In epidermophytosis of the feet, or so called 
“atWete’s foot,” sulfathiazole powder used 
as a dusting powder from a salt shaker is very 
effective in clearing up secondary infections, 
although whether it ivill clear up the epi- 
dermophytosis itself IS not yet established In 
impetigo It should be used orally and by local 
application of the powder suspension in lubn- 
cating jelly or ointment after the crust is re- 
moved Any ulcerating lesion, not due to 
sj’philis or tuberculosis, may be benefited by 
the local application of the powder in lubncat- 
ing jelly or ointment This is particularly true 
in ulcerating secondarily infected cancer, 
which first should be cleansed and d6bnded, 
then rinsed wnth saline saturated wnth the 
dnig followed by application of the powder 
or suspension in lubncating jelly With fur- 
uncles or carbuncles, it is desirable to give the 
drug b\ mouth until an adequate blood lev^el is 
obtained Then the lesion should be opened 
as soon as free pus is evadent The pus should 
be rinsed out with a stream of saline saturated 
with the drug and the cavitv filled with the 
pow dered drug Except w hen there is involv e- 
nitnt of the upper Iip or nasa.1 mucosa or if 
there is alrcadv a blood stream infection, 
sulfathiazole b\ mouth need not be continued 
for more than 3 or 4 dav s after the furuncles 
arc opened If there is a furuncle in the upp>cr 
hp or nasal mucosa or if the furunculosis is as- 
sociated with a bactcncmia, one unit dose of 
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08 milligram per pound of body weight of 
neoarsphenamine is given intravenously every 
4 hours for the first day and one unit dose 
every 8 hours thereafter for 9 days or until 
a week has elapsed from the last fever Sul- 
fadiazine is given by mouth in doses sufficient 
to maintain a blood level of 10 to 15 miUi- 
grams per 100 cubic centimeters Both the 
first dose of sulfadiazine and neoarsphenamine 
should be given before the furuncle is opened 
and treated as here desenbed 
Eye lesions In gonorrheal ophthalmia, sul- 
fatluazole IS given by mouth to maintain a 
blood level of about 5 miUigrams per 100 
cubic centimeters and a continuous flow of 
saline saturated with sulfathiazole is kept 
dripping into the eye until the acute phase has 
passed and the edema has largely disap- 
peared Then the suspension of sulfathiazole 
in lubncating jelly' should be applied every' 2 
hours while the patient is awake and every 4 
hours dunng the night until cultures are nega- 
tive The suspension of sulfathiazole in lubn- 
cating jeUy should be applied every 4 hours 
while patient is awake for another w'eek, at 
which time it may be discontinued For 
comeal ulcers and other bactenal infections 
of the eye, similar treatment may be given, 
the duration of the continuous dnp of sul- 
fathiazole in saline being modified from a few 
minutes to days according to the seriousness 
of the infection For trachoma, a controlled 
companson of the treatment wnth sulfathiazole 
in suspension in water soluble lubncating 
jelhes should be made w'lth the usual sul- 
fanilamide therapy' now employ'ed 
Ear, nose, and throat lesions (27) For prophy'- 
laxis after operative procedures, sulfathiazole 
pow'der is blown from a pow'der blow'er on the 
site of operation immediately on completion 
For beta hemoly tic streptococac phary'ngitis, 
sulfathiazole powder is blowm on to the in- 
flamed areas at frequent interv'als For acute 
maxillary sinusitis, a blood level of 5 to 8 
milligrams per 100 cubic centimeters is main- 
tained bv oral administration of sulfathiazole, 
the sinus is punctured, irngated with saline 
saturated wnth the drug, and then filled with 
20 per cent suspension of sulfathiazole in 
lubncating jcllv For chronic maxillary sinu- 
sitis, the same therapy should be used, but 
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the ortl fcdminiitrttioQ fa not necmtry Ser 

«T»1 tititmeoU it 3 (Uy tolemli m*> be 
DKoatT} For ethmoU, frooUJ or •phenoW 
rinuritk, the Proeti dfaplimoent tedinlqoe 
Ii tiled to Introduce the lul/ithiuoJe laipen 
ooa b bbriettbg jeHj bto flit iintae*. For 
otitis media which has not responded to onl 
medication ind laticbx of the drum, the ear 
b wiped dr) and i small amount of sulfathla 
sole powder b Wown bto the ear Alter mas- 
toid operatlora sidfathiaaole b cootfaoed by 
mouth for a week after the patient b afehrfle 
the pus b rinsed out with saline SI to rated whh 
sulfathiaiole after the operation, tod the 
wound b packed with sulfathiaaole powder 
and luturrf without drobage. The powder 
must be c® the wound edges birfore coa|UatsoQ 
DenJisiry and traJ tmrgfry (t8) After tooth 
ertractioos, the cavity shouid be filled with 
aulfathiaiole powder bv means of a tube aod 
planner aodthegamssbouldbesutamlorerit 
Al>d*mnaf su/gay operatkxis on 

the large bowel are conteaputed solla 
guialdbe by month b denes of 005 gram per 
kDogram divided bto 6 doses per (Uy for 3 
dayi prvr to operatbo sbouM be riven 
Powdered sulbtManok should be ^rbUed 
on the ^riUve site doting aod after opens 
tbn IV general peritouitb, cue dou ol 
sodium sulfathiaxole btravenoitsl) should be 
gl -en just before operatkn the abdombal 
cavity nosed out with aahne satomted with 
sulfathiaxole keepbg suctloa going at the 
same dmi- ihat the saline aoladoc b bring 
used for rbsing so that no large v'olume of 
salme collects at one time The IrrigatloD 
should be continned until the return b dear 
Then 10 to 30 pams of the powder are 
sprinkled fromasaJt shaker bto the abdominal 
cavity The same tccimlquesbovJd be used for 
an abscess b the peritoortl cavitv except that 
manlpubtions should be confined to the b 
fccted area. Solfathlaxolc powder should be 
fpnnkied between the lajm of the ahdothbal 
wall during dosure and the bdstoa dosed 
without drabagt. The blood kveb most be 
checked, and cnoagh sulfathiaxole by mouth 
or sodhim sulfathiaxole blravcnouilj shou ld 
be given to maintain the blood IcvtI between 
5 and S raiHIgraHM per 00 cubic ccnliineters 
for a week after the patient b afebrile 


GynaeUff •iskirkt SnlfathbaJe 
powder should be biown or sprinkled betwem 
the cot surfaces In periDcorrhipbv aod cjiriiy 
t«ny wounds. For pocTpcraJ ^ poaUboetsI 
bfcctlom, adequate blood levcb are attabd 
by oral adnibbtratioo of solfsthiaxcle or b- 
traveoom admlnlstratba of sodium sulfstMi 
acie. Then very gently by gravitv the uter 
be cavitv b irrigated with salme »tnrtlfd 
with sulfathiaxole unlB the rttem Itow b 
dear Snlfathlaxole powder b then btredmed 
bln the utenne ca^^ bv means of the tube 
and plunger technique or with a powder fa 
sofflatOT 

Ori^ffdic nrgfry In acute osteomyrhlb 
with bactenemb oeodisphenamlDe as de 
scribed here and sulfathiaxole to mabtim 
a biood levd of 5 to 8 mJITigrams per loo cubic 
centimeteTs arc given. After the corred blood 
leveb of these drugs are attained the iJle of 
the osteociTriltb shooM be opened rimed 
with salme and then fiOed with powdered 
fulfathkxole. In acute oatenco-ehtb aithont 
bacteriemia, neoarypheteandDe need be me 
tinned for only 3 days and the nlfathiaxole 
ool} fora sreek after the patient b afebrile la 
duonk ciftencD>'tUtb the same therapv ihould 
be used the neoanphauxoine and nlfa 
thiamb bring rontinu^ for s days after op- 
eration aod the svdfitlilaxole for a week or 
more after operatk®. It b Important that 
all dead thsoc aod the walli of infected tima 
tracts be removed before the Irrigatioo and 
packbg with ruifathiaxole powder 

BinoiAav 

InreftlgBlions by the marrow culture tech 
niqoe show that in equal concenlratloni sulii 
thlaxole b more effe^ t than sulfapvridlrK 
snUadlaxine or sulfanOamide against any t>( 
the common pvoge u lc organisms, atxl that 
sullariilaraldc » wt least effective of these 
drugs. In concentrations attained fa a satu- 
rated solution In a medium limflar to ihsuc 
fluid aulfathraxoie and solfanOaraide arc *a 
perio to aulfapvrldlnc and sul/adlaxbe and 
solfathiaxolc broach less toik to Ihmg harasn 
crib in il'rt coocentraUor than fa sulfanlb 
inldc Nooe of thev; drugs a very rffecH f 
against Urge Bumbers of orgam ms in anv 
ConcestralKtn attainable. Procaine h>-dro- 
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OSGOOD ET AL LOCAL USE 

onde and para-ammobenzoic acid inhibit 
1 action of the sulfonamide drugs Based on 
ise observations certain prmciples seem 
;ical Local therap}’^ for prophylaxis is mdi- 
ted whenever there is a break in contmuity 
the skin or mucous membrane m a mm- 
ahy mfected or potentially infected area 
ical therapy for the control of infection is in- 
cated whenever there is a large number of 
'ogemc orgamsms present at one site Of 
e drugs now available for local therapy, 
twdered sulfathiazole seems to be the drug 
choice, since it is more effective than sul- 
pyndme or sulfadiazine and less toxic to cells 
the concentrations attained than is sul- 
nilamide Administration of sulfathiazole, 
loarsphenamme, or sulfadiazme to maintain 
iequate blood levels before operation ehmi- 
ites the old contraindication to early opera- 
on , namely, the dissemination of small num- 
ers of organisms into the blood stream or 
ito adjacent tissues Surgical drainage and 
using with a saturated solution of sulfathia- 
ole m physiological saline temporanly re- 
uces the number of orgamsms so that local 
pphcation of sulfathiazole powder may prove 
ffective It insures that the full saturated 
oncentration of sulfathiazole will be present 
it the moment of application Enough of 
he powdered drug should be applied to mam- 
am the saturated concentration for at least 
n hours Local infiltration anesthesia should 
le avoided, since procame hydrochloride and 
probably other local anesthetics inhibit the 
iction of sulfathiazole Preparations and ap- 
paratus needed for this therapy are descnbed, 
and a number of illustrations of their use are 
given For application to mucous membranes 
and for areas in which the powdered drug is 
too drying, the water soluble lubncating jellies 
make a satisfactory suspension medium, smce 
the drug does not settle out, the mixture can 
be ejected through a fine needle, and it does 
not stick to dressings or impede dramage 
Sodium sulfathiazole should not be used locally , 
smce It has no advantages over sulfathiazole 
powder used as descnbed and it is so alkaline 


OF SULFONAMIDE DRUGS 


that It IS likely to produce extensive tissue 
damage 
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STUDIES OF CEREBRAL OX'^ GEN CONSUMPTION 
FOLLOWING EXPERIMENTAL HEAD INJURE 


JOHN LUNDQUIST \LD «id GEORGE \ URO^ ALD CTocgo, Ur«i» 

I T Is eraa^\ thit many of the riticr of wtilch e\Tnt Ute rcrcrte ihouil be 

trvmnJe *Ipu and lymptomi of brmfe true. (4) RTifle ft I» true that decreased ott 
I njurj follow trmrna to the bead, *01 aatomioo of ajtoiaJ Mood ha» beeri dan 
are a rewh of Impaired Mood 6qw to the ocrtiated fonowisg head Inhitr tidsdooBc* 
or of oxyM ardency In the blood «p- wcouiilv mean that cerebral oej-cen cro- 
M>dng ^ t«hi or both. Treatment of bead iumptioo is decrcaaed. nie redu^arlmil 
b|iir> bj mtrarerwus fafedlonof bjpcrtooie ortfetiCDaldbcanjanIfciUlkniofTespiialor\ 
fluids, bj jptnal drainage, or by otTfen thcr depratim or an alfmd geomf metaboDc 
aps Is beUe\Td to correct one or both of these rtate. Lennox and Gibbs sUte thit srfthb 
fairtors Impaired blood flow or stasis has certain limits the ox>-gen consomptfcc of tii- 
nc^^ 3 • been detntmsUated follmrfng head In- luei Is unaltered by chan^ In the orygen 
jury but is a*un>ed to occur sdth a risein In- tension of the Mood. FurthcTTwre with a 
tracranlal pressure or with brain edema. In coostaot arterial oxygen dnrioe the coarse of 
accordance with the ilunro-KdUe concept of an expenment, any change In ti* vmocs oxs 
tbc cranium as a dosed box. Such an assump- gen content of blood from a giv-en tN*w 
tloQ must be made with resenwtbo If we con- means ehher a change h the rate 0/ blood Itow 
aider certain Umiutbas of coaorpt tbrooih the dssoe or an aJterstioTT b oxygen 

We beUryw that rtasis and decreased arte consumption br that ihsue 
rial oxygen are rather spedoos expfanatloos Because of the foregoing objections to the 
for the pathological phyablogy of cerebral cnrrttit cooerpU regiutlhtg Uw patholagial 
trauma. In early expaiments we came to the pfarafolcgy of head injury thbitudY of oxv 
cooduiion that som iDore fundanxental fac gea ronsumptioe by the brain fn dop before 
tor of distarbed phynoloey was respondble and after head injury was andcrtaheii. Sio- 
iot the iNTidroTiie of bead mjuty and coraid pie orv-gen delertainaVkKii of arterial and xt 
ered the possibftitv that the Injured Dervecells nous blaxi samples would not measare the net 
might be unable to utllue ox y gen DormaDy in dbanw in cerebral ox>7ren consumption, nor 
BjJte of an adexfuatx oxygen sopply Some of would measurement of cerebral Mood flow 

the reasons for such a considerattra are (i) alone answer the problem in the presence of so 
Symptoms of brain injury begin sfnmltaDe many other v-axiatka- Therefore Itwasneces- 
OQiJy with the trauma, before stasa oc de- sary to record the blood flow to the brain 
creased bl«»d ox y ge n can be thoroughly es- ahnuJtaneoasIy with the removal of both arte 
tahlished. (a) The sUtc ol coasdousneas and ml and I'enous blood samptes wbkh were 
other symptoms may show improiTiDcnt then analysed for oTvgeu. These two faclors 
while the stasis oc oxygen content faciora are namely cerebral Mood flow and arterio rn^ 

destloping This b paradoriol U stasis and oxygen differena (A V dlflererKtl of brain 
blood oxygen content are the sole pathologfcal Mood enabled os to calculate cerebril orTgeo 
roechamsmilnvoliTd- MWefocodfaanum- consampOon with reasonable acnirici 
iKT Ol fzporimmU Ilut taiTO<ll,tri, .Ito ' 

tnjnrv the oxx'geii content of \todus t — n«, a o cai*. el.) t* ir»»- 

Mood from the brain was Increased. This *Lt m 
pbeDomenoQ cannot be explained on the ba^ 
of a reduced arterial orrgen or bv stasis in • 
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METHODS 

A Preparation of animals Large dogs 
lightly anesthetized with nembutal were used 
in all experiments The external carotid ar- 
tery was hgated on the nght side and a steri- 
lized Rem thermostromuhr was apphed to the 
common carotid artery just below the bifurca- 
tion All branches of the carotid that were m 
the operative field other than the mtemal 
carotid were hgated Care was taken not to 
disturb the carotid sinus nerves On the left 
side the mtemal carotid was hgated Thus 
most of the blood reaching the bram would 
pass through the thermostromuhr on the nght 
carotid (Fig i) The vertebral vessels were 
not disturbed, and some blood would reach 
the bram through the vertebral artenes 
The mtemal jugular vein m the dog bemg of 
small size and unsuitable for repeated veni- 
puncture, the external jugular vein was pre- 
pared for the easy withdrawal of blood sam- 
ples We previously determined by mjection 
of the vems and cerebral smuses that the ex- 
ternal jugular m the dog drams a large part of 
the blood from the bram Although the ve- 
nous blood was not exclusively from the brain, 
we believe it is fair to assume that in this ex- 
periment changes in venous blood oxygen 
were more representative of changes m the 
brain than of possible changes in other stme- 
tures of the head The head was stmek after 
closure of the wounds in the neck if the late 
effects of head injury were to be studied If 
the immediate effects of mjury were to be 
studied the ammal was permitted to recover 
from the operative procedure before the head 
was injured 

Vanous methods of mjunng the head were 
tried The skulls of large dogs are extremely 
resistant to fracture, and severe trauma to the 
head is required to produce a gross bram le- 
sion The cnterion of brain mjury was a 
marked inhibition of respiration or apnea for 
a variable length of tune At the conclusion of 
the experiments the heads were exammed, and 
many of the skulls were found to be fractured 
The brains shoned varjung degrees of contu- 
sion and laceration 

B Determination of oxygen consumption 
Both femoral artenes were exposed and one 
■ft as connected to a mercury manometer for 



Fig I Diagram of operative procedure for prepiarabon 
of animals 

recording blood pressure The other artery 
was used for obtaining arterial blood samples 
The thermostromuhr on the carotid artery 
was connected to a galvanometer When the 
blood flow stabilized, simultaneous control 
samples of blood were withdrawn under mer- 
cury from the jugular vein and femoral artery 
All blood samples were analyzed for oxygen in 
duplicate with the Van Slyke-Neill manome- 
tne apparatus The blood flow was recorded 
continuously and further blood samples were 
taken for purpose of companson at 15 to 80 
minute mtervals for a penod of from 60 to 80 
mmutes 

In some expenments two 20 cubic centi- 
meter doses of 50 per cent glucose or sucrose 
solution were injected mtravenously 15 mm- 
utes apart after control samples of blood had 
been obtained, and the expenments were then 
earned on in the same manner In others, cis- 
ternal drainage was done and its effect on 
blood flow and A-V difference was observed 
In two experiments 100 per cent oxj^gen was 
administered to animals suffenng from 24 
hour old head injunes Control studies of 
the cerebral blood flow and of the A-V dif- 
ference without any other treatment w'ere 
earned out 
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DEiCMFTIQS Of UCSTn-T* 

Foot »cne» of g rp erf m cnti mca^jnag ct» 
oUl Wood flow and oxygen cocuumptfeo were 
perfon a ed (i) TIk Itnmcdkte effect of bead 
uijurv on the Wood flow and oxyeen ocnttimp- 
tion of tbe brain (a) the later efiect falter 14 
boon) (3) the effect of idmiofantion of h) 
penotuc cugtf tolutiont 14 boon after m 
jiin (4) the effect of draining ce re b ro^aaal 
ffuU from the cineroa magna *4 hewra after 
lajtif) Obaerx'ntkmi were nude of Wood 
flow arterial and >'eQrraa oxy OT content, ar 
Irrial orvgen aatoralkin, and arterial Wood 
piTSfure To fadUtatfi a comparboo of rwulta 
taoLE L— ftnotAat or data 



all d*U are calcnlated in enWe centimeter per 
kflogram of doe per minute In Ux graphs Uk 
variations In tie valoei are presented In per 
cent of the lalUaJ control vaJoes of each 
experioient 

I Immedlalely alter bead injury there b a 
ftetdy and fairiy couffteot dedine hi cranEaJ 
Wood flow •i>d oanlal eivjen etwtnnpdoo 
(Graph* la and lb respeetivriy) There b a 
fairly comiaiest Incretae of rystollc Wood 
preisure (Gr*^ ic) The axtrage decrease in 
cranial btood Sow in 8 experiments was 17 pe^ 
cent and tlx asTTige decrease In cranial oxy 
rrn crosumpUon was 24 prt cent The actual 
Haf are saramarixed in TaWe II The lodl 
vidoal values for cranial Wood flow In ihb 
table vary from 4.T to ro o cubic ceniimetcrt 
per kflofrana per minute before injorj and 
Iroan s 2 to 7 3 cubic centhneten per kflogram 
per minute after injury The average %ah)c* 

(TaUc n are 6 73 and 5 5s cubic centime^ 
per kilogram per minute respectivelv The 
valoea for cranial ox>'Bcn cecsompdon before 
Iniurv were o 10 to o 50 cubic ctnlimeten per 
kUograjn per ounute while after Injur) they 
decreased to ojo 6 too 31 cubic emtimeten per 
kflogram per minute The treraj^ valors 
ncTt 0.160 before aod atox cubic ccntlroeten 
per kilogram p« nunute aficr iniurv 

2. Twentx four boars after betd m)iUT the 
vahjet for cranial Wood flow and oivjcn cflo 
rooprfoo ate dmllar to Uw obtaioed imnx 

diatdr after loioT) In afroopof lodogs itx 
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Graph 2 a, The effect of head injury on cranial blood flon after 24 hours, controls 
b, The effect of hypertonic dextrose, D, and sucrose, S, on cranial blood flow 24 hours 
after injury c, The effect of asternal drainage on cranial blood flow 24 hours after 
iniury 


average change in cranial blood flow was mi- 
nus 19 per cent of the control series (Table I) 
The cramal oxj'gen consumption was minus 
21 per cent of the control value The actual 
values of cranial blood flow for this group 
(Table II) ranged from 2 8 to 7 8 cubic centi- 
meters per kilogram per rmnute, with an aver- 
age of 5 44 cubic centimeters per kilogram per 
rmnute For cranial oicygen consumption the 
range was o 06 to o 32 with an average value 
of o 207 cubic centimeters per kilogram per 
minute 

3 Hypertonic sugar solutions were given 
mtravenously to 4 of the dogs studied 24 hours 
after head injury One-half to one hour after 
administration of these agents the cranial 
blood flow had decreased by 3 per cent, an 
insignificant amount, but the cranial oxygen 
consumption had mcreased 45, 90, 100, and 
130 per cent, respectively Changes in systolic 
blood pressure (Table III) were inconsequen- 
tial The solutions used, 50 per cent glucose 
and 50 per cent sucrose, produced similar 
effects (Graphs 2b and 3b) Table I shows 
that the average oxygen consumption after 
hypertomc sugar solutions was greater than 
the control values 

4 Drainage of cerebrospinal fluid from the 
cistema magna was performed in 3 dogs 24 
hours after head injury The amount re- 
moved varied from 2 to 6 cubic centimeters 
The effect of this procedure during an hour of 
observation is shown in Graphs 2 c and 3c An 
increase of cranial blood flow averaging 25 per 
cent was found The increase in oxygen con- 


TABLE n —ACTUAL DATA 


Expenraent 

Dog 

no 

Cranial blood 
flow 

c.c.Ae /ram 

Cranial Os 
consumption 
c.c-Ag /rain 

Before Injury 

2 

7 3 

0 28 

After injury 

2 

S8 

0 22 

Before injury 

3 

6 7 

0 30 

After injury 

3 

68 

0 17 

Before injur> 

4 

5 6 

0 28 

After Injury 

4 

50 

031 

Before injury 

S 

7 7 

0 z6 

After Injury 

s 

7 3 

0 12 

Before Injury 

6 

83 


Before Injury 

7 

5 3 

0 26 

After injury 

7 

58 

0 29 

Before injury 

8 

4 1 

0 10 

After in ury 

8 1 

2 2 

0 06 

Before injury 

9 

10 0 

0 20 

After injury 

g 

4 a 

0 IS 

Before injury 

10 

Sfl 

0 so 

After injury 

20 

7 3 

34 hours after injury 

II 

2 8 

0 07 

After 50% sucrose ' 

II 

2 6 1 

0 14 

24 hours after Injury 

12 

6s 

0 26 

After 50% sucrose 

12 

6 I 

Os37 

24 hours after injury 

13 

6 3 

0 32 

After 50% dextrose 

13 

4 6 

0 61 

24 hours after injuiy 

14 

7 I 

0 2S 

After 50% dextrose 

14 

7 g 

0 58 

24 hours after mmry 

After cistern drainage 

i 6 

6 3 

0 13 

16 

88 

0 51 

24 hours after injury 

17 

S 0 

0 12 

After astern drainage 

17 

5 3 

0 12 

24 hours after injury 

Alter dstem drainage 

18 

3 2 

0 06 

18 

3 8 

oil 

Controls 




24 hours after injury 

ig 

78 

0 66 

One hour later 

ig 

7 6 

0 71 

24 hours after injury 

20 

5 6 

0 09 

One hour later 

20 

48 

0 OQ 

24 hours after injury 

21 



One hour later 

21 

3 g 

0 14 
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fumptioQ *fter dstemal <iftixiai« *%TfBged 
IJ9 per cent The effect oi drteitnl dfiini y 
on iy*tolic bVtti pte m ue «»i to lower it 
CTible 

TABLE m.— Acnert or m-rtiTOXic »caM 

lOLtmO'M AXD cmEBWAL D*AiyKOt O’? 
THE BlfTOLIC BLOOD PEEMOtt, »4 nODB* 
ATTE* IXJUBY 



- I 

C^u*J ^1 »• 


cw*-l 1 ^ 



Le»t Ibtre be » q«»tk® tb»l the thtftiW 
noted In the dog» blodled J4 botm t/ler b- 
Jurr CDuJd be doe to nemboul meitbera, 
three conlroJ »nini*li »ere otaermJ There 
dog* had mrl\T(l bead iDjorirt »4 bcnin rv 
Uer a»d uere alodied for the ujj* length of 
time as were the Irealed dogi. Id these con 
tfol anfanal* (Crtpha ra and ja) the blood 
flow dedined 1 1 per cent and cranial orj-gen 
consumption Increaard 6 per cent (Tabic I) 
The varhuioni Id on'gen conaumpUco In the 
treated animals was vasth greater than tht» 
value. UuJe change was observed In the 
toHc blood Me ss ar c ol the controls (Table III) 
A reductLn of oevgeo satuntkro of arteiisl 
blood was rejolarf} obaenrd S4 hours liter 
tnjtm Tbe viJoa of ot)-jeo saturatiw 
>'ailed from 91 per cent to 71 per cent (TaHc 

I\T andare sigrLltHianlJ} km r than tbe viJurt 

for oivgen saturation found In dogi liphtl 
aoesthetlaed with oemboUl Ibis coatnns 
tbe fiodingi of 'Ndincdorf and awjtiates In • 
few initance* the total owfen consuinptwn ol 
tbeammalpermlnut wasstodied This^ue 
was not changed In animals ruffeTiiiR from 
Immediate or late bead Injon- Tbeadmiois- 
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TABLE IV —OXYGEN SATURATION OF ARTEREIL 


BLOOD 24 HOURS AFTER HEAD INJURY 


Expenmcnl 

Oi^'Kcn content 
\ olum« p>cr cent 

Otvnen capadt 3 
\ ofumcA per cent 

‘^turolion 
per cent 

14 

10 7 

5 \ 

7S 

16 

23 8 

1 6 3 

01 

17 

23 7 

' ^4 ^ 

So 

iS 1 

17 0 

30 b 

84 

19 1 

16 0 

10 0 

81 

lO 

17 0 


73 

21 

15 0 

10 7 

76 


tration of 100 per cent ow’gen to two animals 
during the course of the experiment caused no 
appreaable change in cerebral oxj'gen con- 
sumption compared to control values 

ANALYSIS OF STUD\ 

The pathological physiology of cerebral 
trauma cannot be entirely explained cither by 
vascular stasis due to increased intracranial 
pressure or by decreased arterial oxygen satu- 
ration The concept that symptoms of brain 
mjury are due to stasis of cerebral flow result- 
ing from increased intracranial pressure or 
increased brain bulk rests upon the so called 
MunrO'Kellie doctnne This implies that cer- 
ebral circulation depends on the hydrostatics 
of a closed box and on the systemic blood pres- 
sure While this IS essentially true, Wolff' and 
others have shown that the cerebral vessels 
are not passive channels for blood flow V aso- 
motor phenomena among other things play a 
definite r6le in cerebral circulation Because 
of the rapid decline in cerebral blood flow fol- 
lowing head injury associated with a rise in 
blood pressure, we believe that vasomotor 
mechanisms are of much more importance in 
the early symptoms of head mjury than brain 
edema or increased intracranial pressure Fur- 
thermore, within certain limits there is no 
apparent quantitative relationship between 
the amount of blood flowing to the brain and 
the seventy of symptoms of brain injury In 
regard to the r61e of available oxygen, we were 
unable to demonstrate that ordmary changes 

^ Wolff H G PhyiioL Rev IQ36 i6 545 


in arterial oxj^gen saturation affect brain oxy- 
gen consumption We arc forced to the con- 
clusion, therefore, that symptoms of brain in- 
jurj-^ are not solely a result of circulatory 
changes, but that the nerxm cells thcmsclx^es 
arc so affected by injury that they function 
inadequately This is borne out by the finding 
of a decreased cerebral oxygen consumption 
immediately following injury 

CONCLUSIONS 

1 Within an hour after trauma sufficient to 
cause contusion of the brain in dogs, there was 
an average decrease of 24 per cent in cerebral 
oxygen consumption, and of 17 per cent in 
cerebral blood flow The following day there 
was but little change in these xmlues 

2 The administration of 50 per cent glucose 
or sucrose to dogs with a 24 hour old head in- 
jurj' was followed ivithin an hour bj'’ a striking 
increase in brain oxygen consumption but no 
significant change n as noted in cranial blood 
flow 

3 Drainage of cerebrospinal fluid m dogs 
with 24 hour old head injuries was followed by 
an even greater increase in brain oxj^gen con- 
sumption and by a 25 per cent increase in 
cranial blood flow 

4 The administration of 100 per cent oxy- 
gen to 2 animals during the course of the 
experiment caused no appreciable change m 
cerebral oxygen consumption, compared to 
control values 

5 These expenraents indicate that the im- 
paired cerebral blood flow following head in- 
jury IS affected relatively little by therapy, 
whereas cerebral oxygen consumption is strik- 
ingly increased The oxygen consumption of 
the brain is not dependent on blood flow alone 
or on arterial oxygen alone We believe that 
the metabohsm of the nerve tissues and their 
ability to use oxygen is directly affected by 
head iniury Such a mechanism could ex-plain 
the phenomenon of concussion 

6 Since hypertonic solutions and spinal 
fluid drainage increase brain oxj^gen consump- 
tion, there is a rational basis for their use for 
this purpose 



LOCAL SULFANILAMIDE IN COMPOUND FRACTURES 
An Eipcrimcnial ind Clinical E\aluation 
N K, JENSEN \in bdM a NELSON MJ) MirniarWa. 


E ARL'i In 1938 we Inlliated an Mpert- 
rocnUl and dinical rtody of the fcaal 
bllitv of InjpUntlng sulfanOamSde 
poutlcf In comporod fractum. Prior 
lo thia. Brown m England and Jaeger Tiling 
and ilerj In German) had reported the kxsl 
o*c of pToatosa aoluhle (neopremEoan) In the 
treatment of a few caae* of eatahllihed Infec 
lion*, but Qo cme had reported either an eipcii- 
roentaJ or dinfcal itudy of the proptiytactfc 
value ol aolfanHainlde in the treatment o< con- 
taminated woondi. 

\ wtErrdnai) report on lhl» Mndy w*» 
wbmltted for publication In Feberui^ of 
1939. The present paper for the «akt of 
completraen, bdudo most of the eipcri- 
mental and dlnlcal data front thia eatUet 
publicauoQ Lq addItioQ we are reportlnf all 
of the co mpound fracture* treated up to 
De c e m ber 1 of 1941 

From December of 1937 to July of 1030 the 
trestmcDt of these fracturca was canvci out 
b) Dr Johnsrud cht one of ua Since then the 
actual treatment has been b) Dra. Freedman, 
W dte iloos Of Farkas, fracture residents for 
the sDccetn« semiannnal period*. Occa 
sional patients haw al*o been treated bj mem- 
ben of the \-isiting staff This ha* onavoid 
abl> resulted in some ^■ariat^o^ In treatment 
porticnlail) as each of these n>en started thdr 
fracture residcndei as reUtIveh iooperfeiKed 
surgeon*. Every effort was made bj these 
men however to follow the basic fondameo 
tall ot the pTogTain which we hsd l^tlated 
Furthermore from the beglonlog this work 
h** been earned out under the sapervaJon of 
Dr -h V. Zicfoid profcswjr of surgerv at the 
LniNtrslt) of llmneiotst. and chief f the 
surgW aervjce at the Minneapolis Oeueral 
HospitaJ This comlant change in operatiw 

Pns tW UcnmfiSM 0ac«] *■* (*• DfTvmnl 

W tS* l-p*wvt> W . , 

».U^ 4«3 »» iaj« • lJ>rll»4«ml 

<.ari> •< !*■ I 


pemooneJ adequatelr eliminates the persooaJ 
factor from the cEatcal rttwEcs However * 
skflJcd surgeon ixnonaDy handling this nmn- 
ber of CDosccutive ca*a would have untded 
tome of the recurmit errors which were nude 
In this series. 

EXPEUiaarrAL stcdics 
In our earlier report we ihowed that tnl/j 
nilamfde powder tniried hi a wound padu- 
allr finds tis war Into the ^eral droiutlco, 
resuming a marimom lot) In the blood at the 
eiMl of about 1 8 hours and final!) disanpearlng 
In about 6 d hemn. Marabtll s stoc^ have 
shown that after a sisgle large br mcnlh 
practJcaliy aH the di^ Is ehmiaaled b at 
hourv ThU would iodicate that ahaorptioe 
CDOtiaues frocn a wound for erver 30 boors. 
During thk tune actual cneasuremeots (tt) In 
man have shown that the >erum, bematoou, 
aod local tissues of the wound are saturated 
with sul/anflamide at approTunatel) o 4 per 
ceot roncenlratioo the rauhOitv of this com 
pound at body trmperatnxe. 

Hawking has subsequent]) studied the 
ahsomtion of solid sulfanilamide frocn wounds 
of gumra pigs and rabbits and found that high 
loi^ concentrtlioQS perii*t lor 34 hour*. 
However It is probable that the drug b 
abaoibed faster from the sroundi of small ani 
mat* due to the fact that thdr mctobolk rate 
b higher 

Tbac obwrvalioo* Indkaie that locaflr 
Implaatcd suUanJlarakle give* a aK>cen.tratjoo 
in the area of cootaminatkn So times that 
obtainable b) s\-stcraic admlnbtratioo. Slncr 
the bactenostalK and bactericida] power of 
sulfanSamide b a fiuKlwo of its coocratn 
tloo, other things being equal U is logical to 
auume that locaJ imisfantatioo aOI be more 
cffecti\'e in the perveotion of InlccUon of coo 
tamlnated wound* than wff] n t nuc adrtrlai 
atration 


H 
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TABLE I —COMPOUND FRACTURES OF RIB— WOUNDS CONTAMINATED WITH FRESHLY 
ISOLATED (24 HOURS) CULTURE OF STAPHYLOCOCCUS AUREUS HEMOLYTICUS, 

B 5 GRAM SULFANILAMIDE POWDER IMPLANTED 


Local sulfaniUmide 

Systemic salfanHanude 

Control 

No* 

Result 

No 

Result 

No 

Result 

17 

Infected 8 th dayf 

33 

Died 4th day (autopsyi) 

B 

Wound draining 4th day 

18 

Infected 8th dayt 

1 33 

1 Died 8th day (autopsy^ 

B 

Wound draining 6th day 

16 

Sacrificed ^rd da> t 


Wound draining 4th day 

3 

Wound draining 7th day 

7 

Healed ^cr 


Wound draining 4th day 

11 

Wound draining 8th da\ 

6 

Healed Per primam 

19 ' 

Wound draining 6th day 

9 

Sacrificed 3rd da> ^ 

5 

Healed Per pnmam 


W'ound draining 6th day 1 

s 

Healed per primam 

IS 

Healed Ptr pnmam 

36 

Wound draining 6th day 

10 

Healed per pnmam 

14 

Healed per primam 

30 

Wound draining 6th day 



13 

Healed Per prtmam 

31 

Healed per prtmam 



4 

Healed Per pnmam 

34 

Healed per pnmam 



30 % Infection No deatii5 

1 80% Infection 3o% Mortality 

i 71-4% Infection No deaths 


*No refcri to Identification number of animals 

^Vound left gaping alloTrmg drug to drain away with senim result infection 
tSubJectcd to s cardiac punctures In ^ da^'s removing a total of lo c.c. 

f Autopsy of pigs with sj’stcmic suifanilamidc showed acute pfcunsy, severe wound infection aid wound and heart blood cultures showed Stanbylo- 
coccui aureus hemolj'ticos 

tAutopsy of pic sacrificed after 3 days with local sulfanilamide revealed dean healing wound and no evidence of melastaUc spread Culture from 
wound revealed Staphylococcus aureus hemolyticus from heart s blood negative 
“Autppsj ol control ammaU at 3 days revealed se%erc wound infection acute pleuniy bronchopneumonia Collurc of wound and heart s blood 
revealed Staphylococcus aureus hemolyticus 


The following experiments were designed to 
test the vahdity of this assumption and define 
the factors present in traumatic wounds which 
might lead to infection even in the presence of 
sulfanilamide The guinea pigs selected for 
these studies were of umform size and age and 
all were free from previous pyogenic infection 
A standard wound was produced under ether 
anesthesia by inasmg the pectoral muscles of 
the guinea pigs and fracturing a nb on one 
side This fracture was adopted because here 
the moDon of the fragments would be uniform 
from animal to animal, being determined by 
their respiration In those instances m which 
the pleura was opened the animals were dis- 
carded Closure was by fine silk or cotton 
suture to the skin only When sulfanilamide 
piowder was inserted, it was spread uniformly 
throughout the wound pnor to closure The 
culture used m evpenment I was a Staphylo- 
coccus aureus hemolyticus freshly isolated 
from the blood of a youth dying of Staphylo- 
coccal septicemia In the subsequent experi- 
ments \\e used a lyophilizcd Staphylococcus 
aureus hemolyticus, coagulase positive, sup- 
plied us by Dr George A Hunt These 
organisms were prepared for inoculation by 


cultunng 24 hours m peptone broth, then 
freed of the broth by repeated centrifugation 
and resuspension m sterile normal saline The 
number of the organisms was then calculated 
by centrifugation of an ahquot in a Hopkins 
tube which had been calibrated by plate 
counts for this particular organism 

Thus by obtaining a strain of Staphylo- 
coccus aureus of assured standard virulence 
and by using this organism m known number 
as an moculum m standard wounds in uniform 
nommmune animals, the factors resultmg in 
infection could be assayed The questions to 
be answered were (i) Is local sulfanilamide 
more effective prophylacticaUy than systemi- 
cally administered sulfanilamide^ (2) How 
does the number of organisms onginall}" inocu- 
lated m the wound influence the outcome? 
(3) What is the effect of foreign particulate 
matter in the wound? (4) \Wiat is the effect 
of macerated djnng tissue in the wound? 

DISCUSSION OF EVPEEIMENTAL STUDIES 

Experiment i The companson between 
local and s^'^stemically administered sulfanila- 
mide (Table I) show s that local sulfanilamide 
protects against staphylococcal infection in a 
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STOOEB\ C^NECOlOGl AND OBSTETRfCS 



Ftf GnpUc Up wt u a «f roohi h spemcet IL 
ggtjoh'— — boJ tqgqikaldt k)/«ctkic - «-■. .■ 
coctraft; .>-1' tool <lijiila 


high proportion o( tnimali— So per cent— 
vhnm tM urae ftsunat r.tlonkafls cdmlo* 
Utered fills liooct oompletely^So per cent 
Infected, re per cent dlea SdiaoUted ^ Use 
preffminiQ report of oar wort (x i) MtU In 
Fr&oce, earned oat dmOar expetimeDts In 
rabbits udng beta hemlTtie streptoatccL 
His studies likewise revraled that local aul 
fanflamide u&plaated tt the tune of cooUral- 
natlon of the wound was very cffeai« More 
receatI^ Havkmg found ih»t local talfaUd 
aaofe protected 5S per cent of animals foocn 
lated with CkHtrimum wekhil and QoUri- 
dhim aeptique whereas nitemic admlnlstra 
tioo of w tame amount of drug e>'en a hour* 
previously ia\Td onlv 13 per cent of the 

Experimeml i The most obvwus (actor 
condltlociin^ the develcppmcnt of infectfon in 
any wound u the number and Tinilcnce of the 
organbois contaminating the wound. The 
studies reported m Table n and figure I show 
that solfanllamide locally Implant^ does not 
alter this CO naulcra tun. The prescocc of local 
suUanflamide will aQow a wennd to heal /<t 
pnmjim with a much larger initial contaml 
nation ^i1»n u othennse possible Howo'er U 
the dcM of organisms be great, sulfanOamlde 
will not pm-ent the de\'ekT*nent of local 
suppuration It appears, bowe\TT that even 


TAsix tt.— raocaasrtT rAttcii or ucu 
SttLtAXTtAiliDE AS SUE OT DOST or m 
TAlTDaTCCO ORaUnSVS u pmiurm 




snth an o\TrwheIiDlng dose local 
amide wfU protect many of the anlmab against 
fatal sepsb the nxrtaDly rate b modi lew 
to the treated animals th&n In the coetieb 

(Fig I) 

/a nbe studies show ihb same phenomeaocu 
Many wotten bate obaervTd alth aQ the 
sulfonamides that 11 the toocuVam be loo gmt 
DobacleriosUsbUdernooitrthle Thedmln] 
appUcaUon of this fact b obt-ious t>^bn]e 
meat of contaminated wounds must be cat 
ned oat nxtinihwsJv' enough so as to redoce 
materfallv the nureher of cootaminatlag or 
ganitms. 

Ejfmnrnl y. King and Ilctuchcl s studio 
bcautifull) demonstrate la n/ • the InHbrtfcn 
of suhinllamidc b\ aalolNiiiig lisaue Thoe 
workers found that a tiny fragment of dth** 
muscle liver or brain in a Masimow tafut 
culture contaialng snlftjillaTaicfc allowed col- 
onies to de^Tkm m its immediate 
whetesa bacteriostaib was eicellait in sfl 
other parts of the culture Flgmei a 3 , md 4 
show this vtn well 

Table III shows the effect of a frsgroeiit of 
macerated masde in •woand>- U b evldetil 
that local lulianilanude u not of moch rahie 
fai the presence ol d>mg tusoc (.TlnlcaD) l^ 
means that a dfbridcmeot must be thoro^p 
enough to aase ail macerated and dcviUliitd 
tbnic U local implantation of ruifantboikie b 
to be of anv benefit Furtberraorr ahatr^ r 
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TABLE m — EAILUEE OF LOCALLY IMPLANTED 
SULFANILAMIDE IN THE PRESENCE OF MAC- 
ERATED MUSCLE 


No of 
CQunab 

SuffanU 

1 amjde 

1 Macerated 

1 mujcic 

Infection 

1 Death 

8 

0 25 gm 


None 

None 

S 

0 25 gm 

H 

8 (100%) 

(« 5 %) 

(S days) 

2 

None 

No 

a (100%) 

None 

2 1 

None 

Ym 

j (100%) 

** ( 50 %) 

(7 days) 


Standard compound fracture of nb produced, contami 
nated witL culture of staphylococcus aureus hemolyticus 
(coagulase positive) and streptococcus hemolyticus freshly 
isolated from wound of guinea pig dymg of this infection, 
macerated muscle fragment (3 by 3 by 2 mm ) left m 
wounds as mdicated 

♦Autopsy of the two ^nea pigs that died showed multiple meUstl 
absoesies In liver snd spleen 

closure is attempted must avoid strangulation 
of tissue, and buried absorbable suture material 
should be avoided Immobilization must be 
complete to prevent further damage to soft 
parts which nught be caused by motion of the 
bony fragments 

Expenmenl 4 Local sulfanilamide appears 
to be of limited value in the presence of 
foreign material m the wound ^ In the expen- 
ments reported here, Table TV, the animals 
with charcoal and sulfanilamide m their 
wounds did a httle better than those with 
charcoal and no sulfanilamide The animals 
without either did much better, while those 
with no foreign material and sulfanilamide 
healed per prwiam Nitti’s studies show that 
implantation of a piece of fabnc saturated 
with a culture of virulent hemotytic strepto- 
cocci quickly kills an unprotected rabbit Im- 
plantation of sulfanilanude at the same time 
appears to protect the animals against fatal 
sepsis for a time If the wound is reopened in 
48 hours, the fabric removed, debridement 
accompbshed, and sulfanilanude agam im- 
planted, most of the animals hve When death 
occurs. It IS delayed for an mterval of 8 or 10 
days The experiments of Legroux and Haw- 
king also show this same eSect of locally im- 
planted sulfanilamide 

chnical implication is that 
ebridement must be thorough enough to 
remove all foreign matenal and soiled tissue if 

' VilMlmm I«ms to bt an ocvpUoti— are CUmca! D.icmjion Fig 7 


TABLE IV —EFFECT OF FOREIGN MATERIAL IN 
CONTAMINATED WOUNDS TREATED WUTH 
LOCAL SULFANILAMIDE IMPLANTATION 


No of 
animaJs 

SulfamI 

amide 

[ Charcoal 

Infection 

Death 

3 

0 25 gm 

0 

None 

None 

3 

0 

^ 0 

3 (100%) 

None 

3 

0 2S gm 

0 050 gm 

3 (100%) 

2 (66 6%) 

3 

0 

0 050 gm 1 

3 ( 100 %) 

3 (roo%) 


Standard compound fracture as previously described, 
contaminated with 5 miUion organisms (Hunt strain of 
staphylococcus aureus) Guinea pigs used Charcoal ster 
ihz^ by autoclave (250° C for 20 minutes) 

the implantation of sulfanilamide is to be of 
great benefit in promoting healing without 
suppuration However, it may be that in the 
presence of foreign matenal retained unduly 
long, as m Nitti’s experiments, local sulfanil- 
amide will prevent the development of fatal 
sepsis, and delayed dfibridement can be ear- 
ned out with reimplantation of the drug at 
this time 

Experiment 5 For the studies on gas gan- 
grene a mixed culture was selected because 
the cases seen at the Minneapolis General 
Hospital have almost mvanably resulted from 
such a mixture of one or more of the Clostridia 
with hemolytic streptococci Clinically, it has 
been our observation that this type of gas 
infection does not necessanly depend for its 
development on devitalized muscle or imbed 
ded foreign matenal The invas.ve virulen' 
streptococa produce all the tissue devitaliza 
tion required by the anaerobes Dcbndement 
alone mtU not obviate these infections as we 
saw them pnor to our use of sulfani'amide 
following careful meticulous debridement o'" 
compound fractures, following elective ampu- 
tations where the only damage to muscle was 
that which was produced by a sharp amputa- 
tion knife, and even following guillotine am- 
putations 

Table V shows that local sulfanilamide mil 
prevent infection m wounds moculated with a 
lethal mixture of streptococci, staphylococci, 
and Clostndium welchii The recent study of 
Hawkmg in England throws additional light 
on this subject He found that sulfanilamide 
used locally protected 53 per cent of his 
animals against a fatal dose of Clostridium 
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TABLE T — ntOPirVLATia OT OAJ OUTOKEKE 
rXEECnOM BT LOCAL MPLAXTATIOX OE 

rcru uoLAinDE 



N* iSniiT 

LaciJ > 




» — ■* 

lis>a 


X«mMr<S4>) j 


RmM Prrpnmom 


CMkk4«T [ 




SMnwUwtjw- [ 
*«c«4rrv4 


HmW #*w 




WM trw fnmmm 

1 

tWWSdir 

I 

SwT<ac«i t«SMt 

“•ussr.:^ i 




Wevwb ^^ tl J da e^ d by cW«n lodiiaB ibro«ji fxcMnl 
BffKk* t rib* rib* nrt BO effort m*^ to 
P>T»~U rg'TwW mocmkled with j Lx^ <4 n*»«kl lr» 

exCTM mrrw bronljtfcB*, combI— • ^ 

StrnAococcgi bemiirrioB CoBon « tkn mjeeml •* 

osed^br tooctklior » lil* erpeme«t re%<»Wd tbj«*«»* 

oevitrin TU.CTlhiTt 

ej 5 nJc»»!o<*«fwrTwfatb.ti««>aW 

nar«v^ ffBCtart at fo«*JW (•« irtWH by m) 


wrichli 1 b the pmeooe ol nneeiBted mu^ 

and loirlEB matetfaL Legroui K^Mt 

failfcr itudled the effect ol local 

He tonnd that wouBdalofected by Interp ol 

a piece of cloth Koked In t cultnre ol ^tn 

dl™ aelchii or OMtiidiim hlitolrthnjm 

cained death In control anir^ln J to 3 

iheteas anltoala which reedeed 1^1 aoUand 

amide died alter 4 to J 

rrere reopened the cLth reB|^ ^ 

BdJanilanilde added they 

Se tneatroent tor B«re tlan ■ 

inaertJon ol the coltnre or the 

ol the deue only hr roouth reaulled In death 

°'lUwhJ^ atndred Clo.trid.»™ iJJItKrje 
and Cioatridiutn ocdernatlena lo/od!<^ I 
ISmd^ adlanOanode deiaved th^^_f 


ftoliTnU bfected with C^Wtilcfium trptkpx 
tnd protected 38 per cent of the ■nwrijh 
against dostiidlinn oedematienO SoUatU- 
aj^ howevTT protccteil 67 per cent erf the 
animals against Qostndlaiii M^lquc bat oclr 
33 per cent against Clostridium oedenutlettt 
Sulfapviidlne was inferior to both snlfinU 
amide and ulfathlazole. Serum (antitcrda) 
both ipedfic rocmo%-alent and pol}-\ilent, »ii 
found meffectJNT against tome of the strains erf 
Clostridium wdchll which were sfaiE e d. 
against all of the strains of dostriiham sep- 
Uqae but worked str^ well agahut CW- 
Irldhun oedematicni. 

Hawking losgesls that sal f a t hia gi le or a 
mixture of one part fal/athiajole and tao 
parts snlfanilamiae be used locaD) In conjonc 
tion with serem to ctntT the CVwtridram 
oedcmatiecs infectbsns. This maj come to l< 
the beat praetkr Howm-cr it should be 
pointed out that In the Jt3 compound frac 
tuie* reported In this paper not a riofie caK 
of gas gangrene has occurred in a fradurt 
when adequate d^brideumit wu nerfortaed 
•nd W**! mtftfiflam lde implantea. ro|T 
valent lerum was also gl\Tn peopfaylicticaJly 
to all these patientv 


EErtCT or TEilPElVTUaE 
Im tiUt stodies b> Dun\ InN-fstigatots orf 
the hactenostaUc poaer of lulfa nPaia jde 
against a variet> of organtsma ha e rerealed 
that the actinti of the drug fa greatlr « 
hanced b\ temperatures of 37 degrees C aw 
abovT WTilt ftudrmg the streptococcidsl 
acti\ 4 u of this compound reports that at 30 
decrees C coDCcnlraHoos of le^ than 1000 
mOllgiams per cent are mactire at t 6 degrees 
<. roocentraUons of less than 00 mflHgram 
per cent are Inactlre ahUe at to degrees L 
concentraUons of 1 m than o rmJligiams per 
cent are bartcnddal He points out that 
sulfanfUrahk U co tiroes a acthr at^ 
degrees C as H 7 ddtree* C found 

fulfanDamWc to be mneh more active at 40 
degrees C than at 37 degrees C ag^t 
tUph -locoed \eter report the 'ame ob^ef 
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vations -mth both hemolytic and nonhemolytic 
enterococci 

These studies suggest that in the prophy- 
lactic use of sulfanilamide, the temperature of 
the wound should be kept at 37 degrees C or 
above It may prove worthwhile to use dia- 
thermy to raise the local temperature of an 
extremity during the cntical first 24 to 36 
hours In our dimcal studies we have uncon- 
sciously taken some advantage of this pheno- 
menon 

struuAnY 

In summary our experimental mvestiga- 
tions and those reported by others suggest 

1 Sidfanilamide is more effective when 
implanted locally than when systermcally 
administered in the prophylaxis of wound 
mfection 

2 Local sulfanilamide will not prevent 
infections m the presence of massive doses of 
contarrunating organisms, although it does 
appear to lessen the seventy of these infec- 
tions 

3 Devitalized tissue will inhibit the activ- 
ity of locally implanted sulfamlamide 

4 Foreign particulate matter wll protect 
the contaminating organisms against sulfanil- 
amide 

5 Sulfamlanude locally administered is 
more effective against Clostndium welchu and 
Clostndium histolyticum infections than sys- 
temically administered drug It is of little 
value against Clostndium septique or Clostn- 
dium oedematiens with either route of admin- 
istration (a) In wounds carefully excised, gas 
bacillus infections are rare unless invasion and 
devitalization of the tissue by a virulent 
aerobic organism occurs (e g Streptococcus 
hemolyticus) Local sulfanilamide will pro- 
tect against this type of infection and consequ- 
ently greatly reduce the mcidence of anaerobic 
infections (b) Sulfathiazole locally implanted 
IS effective against Clostndium septique 
(Hawking) (c) Polyvalent serutn (antitoxin) 
seems to be the most effective agent for Clos- 
tndium oedematiens (Hawking) (d) Delay of 
even i hour in local implantation of the drug 
in gas bacilli contaminated wounds materially 
reduces the effectiveness of sulfonamides 
(Legroux) 


6 The antibactenal action of sulfanilamide 
IS directly proportional to the temperature 
It IS suggested that means be used to keep 
the temperature of a wound at 37 degrees C 
or above during the first 24 to 36 hours 

CONCLUSION 

Reduction of the dose of contaminating 
organisms and excision of all devitalized tissue 
by careful meticulous ddbndement of com- 
pound fractures followed by complete immobi- 
lization of the fragments and appropriate 
steps to maintam the temperature of the 
wound at 37 degrees C or above will fulfill the 
requirements for effective local antibactenal 
action of solid sulfanilamide implanted in 
these wounds 

CLINICAL STUDIES 
PRELOnNARY CONSIDERATIONS 

Any substance that is to be implanted in 
wounds must fulfill two primary requisites it 
must be nontoxic to the local tissues and 
absorption of the substance must not produce 
toxicity in the patient 

Our studies (n) of the absorption and 
excretion of sulfanilamide have shown that 5 
to 20 grams can safely be placed in a wound 
without fear of excessive systemic concentra- 
tion of the drug * We have found that the 
blood level wiU be at its maximum in r8 to 20 
hours and in an average size adult with nor- 
mal renal function the blood level will be in 
milhgrams per cent about the same as the 
number of grams of drug implanted if the 
wound be closed primarily (eg 10 to 12 
milligrams per cent for 10 grams implanted in 
a compounded tibia) If the wound be left 
open and covered with vasehne gauze, the 
level m the blood will be much less, conse- 
quently, larger doses can advantageously be 
used 

In the 212 cases which are reported here 
we have not seen a single instance of toxiaty 
from the use of the drug other than the usual 
cyanosis We have also used it in many other 
wounds as will be mentioned and have ob- 
served no toxicitv 

‘This statement applies only to wounds not to serous cavities. The 
dms IS probably much more rapidly absorbed from the pleural and peri 
toneal surfaces and here 5 grams should be the maiimum (Richard Varco 
personal communication) 
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nv: second cootlderttlcn b the effect of the 
compwmd oa local tlasoe* and bcaHng Key 
and Bcffford hare reported ao ocellent atods 
of this phase of the probleoi and tlseir rnp 
dnsfcmj that no algmhcaiit delay In beallog 
ocorra with rulfanOjunlde U weD topporlcd by 
our clliiical experience with the ose of the 
conjpcmnd In a wide vanetj of wounds which 
were cared for at the llinpcapoUi General 
Hospital 

For more than 3 years we have implanted 
salfa nD s m ide perwder In aB tendon lacerati^ 
wUch were pnmaiffy sotured and In all hcml 
onhaphiei In whkh fasda tranq>Unts were 
used Y\lth both thldcficss and ** foil 
thlrtpess ” skin grafti, It has been our custom 
to dust the graft bed with a thin ta)Tr of 
sulfanilamide powder before futurlng the 
grafts in place We then a^^ apply a thin 
Uj-er of aulianEUmfde powder o%Tr which a 
xonform olntroent dressing whh sea sponge 
prevurc is applkd. Hm results hav-e been 
excellent. Tetuknn be>l without infection and 
faHuie of anioa has txxs tnfreqaeoL Our use 
of large faadal grafts has iitCRaaed ceoiider 
ably since w« found that with tuHannamldf 
locaQy implanted the dtaoce of postoperatfre 
InfecUda was greatly ceduced and £nn bcilmg 
progressed rapidly Skm grafts whkh hare 
oeeo dusted withsulfanOaoiLie take as npidly 
as do those whkh hare not been so treatni 
and the occasiona] kw due to Infectioo has 
been avoided 

A more critical studj of the effect of local 
salfoosnudcs on has been made by 

Russell and Falconer in Exfgland. These 
workers injected suspensbns of solid saUanQ 
amide soiaicptasiDe, and soUapjTrtiioe failo 
the brain of rabbita. Mkrosccpical peepara 
tioos Trade at suitable lntcr**als were then 

atodied. \o celldlar nsactioe was found In the 

r-iw» of ^nlfannimu-k or solosep t a ilne . For 
eign body reaction occurred about the sulfa 
pjuldine CT>-stals whkh were very slow!) 
aiaorhed Hurtean of Canada has studied the 
effect of ImplanUtion of snlfaD tl amld e , mUa 
pyridine and suUathiaaole into eperatri^ 
Incljioni b cats brains. In Bkc manner it 
was impossible for him to demoosWe any 
delettrious effects resulting from the nsc of 
suUantlamldf 


TaZATUEXT 

As solfanllamkle h not a panacea Ii i> 
eascnlial that the ctmdUIoni under whkt k 
has been used la this study be oolHwd enm 
pletelj 

The compound fractures adraltlrd to lit 
Jlmnapolis General Ho^tal have uwiaHr 
resulted from aotomobOe aeddeots. Oa 
patients are drawn from the itry pooresl ol 
the dty— from the unfortunate oadnaocr 
Ishcd and unwashed side of E/e AD thh 
results b tcmfically cootamlaatcd frulinn 
with a great deal of soft tisKK damage Msm 
patients sustabbg compound fractures edn- 
bit shock on iilmiiakm to the hospital, and iD 
■how eridetset of inmendurg sho^ Soerm- 
fol treatment of the (fracture donandt pcanpt 
treatment of the shock, and we have fou^ 
nothing better than cootrol of pain and 
transfuxwQ of plasma or whole blood k 
nectssary 

X'fiy pietmea are obtained b serfetaJy 
bjurtd patkals only after shock Lrtalismt 
hM been instituted and nsoxSv after the 
patient has been transported to tM operatot 
suite. art cf the opbkn that the Uae 
CDQsomed for theae films U weff spent, as thev 
often brbg a moefa better rcallxatloQ of the 
ertent of the bjtrry than docs obserrslloB 
alone. 

We have aixilded local bfiltratlon aoo- 
theila becansc of the danger of canying Wee 
tlon bto the deeper tlmm and iranse the 
disCDiny by i!\ood» that procahte u s veo 
potent sulfonamide bblbltor »a rln 
that the la ri» action inaT be rimffar la 
moat instances, regional bJoci such is bmhUl 
plexus block for the upper crtremltT stff 
spinal anesthesia for the lower hare bert 
used- If these have been fatcptacticsJ as to 
chUdren for eaunpie ge n eral anestheils has 
been used. The patient s stomach k pumped 
before indoctioo of bhilstlofi or btrsvcooiB 
anestltfsia and a sortion tube b kit b th 
stomach during anesthesia Food whkh U 
present b the stomach at the time of taJnO 
wiQ stiff be there undigested man) hours Utrt 
as trauma and iubseciociil tbock stop sU di 
gesti^ 

After the establishment of anesthesia, 
per preparation ol the eitrctnitv b onder 
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Fig 2, left No sulfanilamide Normal colony development. Note invasive penphery 
Fig 3 Sulfanilamide InhibiUon of colony development. Colonies much smaller and no invasive 
penphery 


taken The wound is covered with a small 
sterile dressing The entire limb is washed 
with sterile soap and water, then shaved 
Next the field is washed with alcohol, followed 
by ether, and finally is painted with any good 
skin antiseptic After this preparation, sterile 
drapes are placed and the gauze dressings over 
the wound are removed Again, using stenle 
soap and water and stenle gloves, the area 
around the wound is washed, care being taken 
not to wash dirt into the wound A sharp 
scalpel makes an efficient stenle razor and 
with this the adjacent skin is shaved and the 
scalpel IS discarded Then this area is painted 
with antiseptic solution, none being allowed 
to enter the -wound 

Using fresh gloves and instruments, and 
gowned as for a major procedure, the surgeon 
excises the skin margm and soiled subcutan- 
eous tissues and picks the superficial gross 
particles from the -wound This should be 
done without contaminating one’s gloves, and 
the instruments used should be discarded 
Next, the depth of the wound is explored and 
all soiled and devitalized tissue excised Loose 
fragments of bone are remoxed Itlusclc 
should be cut back until it twitches when 
touched with the knife Frajed fasaa and 
penosteum are exased and the soiled ends of 
the bones arc rongeured awa\ Finallx, the 
wound IS carefullx imgated with 5 to 10 
quarts of warm normal saline and all waving 
filaments of tissue remoxed 
Drj stenle drapes are noxx placed and, xxnth 
fresh gloxcs and instruments, the surgeon 


again carefully goes over the wound, apprais- 
ing its xnabdity and cleanhness millimeter bv 
millimeter Dying muscle, fascia, and bone 
must be removed for they will inactivate 
sulfanilamide and furnish an excellent culture 
media 

Finally sterile sulfanilamide powder is dis- 
tnbuted throughout the wound m sufficient 
quantity to cover all the surfaces (5 to 20 
grams) and the wound is closed xvithout ten- 
sion by interrupted silk sutures m the skin 
only Countercutting of the skin and sub- 
cutaneous fasaa and fat down to the deep 
fascia well away from the wound xvill often 
allow closure xvithout tension (Figure 5) 
These countenncisions,. should be placed a 



Fig 4 Sulfanilamide— autolvzing muscle Fflect of 
fragment of dMng muscle on bacteriostatic power of sul 
faralamide Note development of colonics with invasive 
penpherv adjacent to autoljzmg muscle while more dis 
tant colonies show t)T>ic“i! sulfanilamide inhibition 


Surgery gyvecolocy axd obstetrics 



FT* j. PkotofTirih ft lit wcnfic*d at rt 

prrWDt TVbUcirikxapVbM 

the crte at death. KoU the diatmtan ol ha wci. ae>d 
dHri «Dt3 b w ren bk pan b t» faraa 

tj p p tiyv ia a td the aoft da«a Tbe bite fwiM pht k 
pcrferllj d Both arJaab ere the aje brtm 
fnneabtjoe (BaerBtUi^ 

qiuTtcT (rf the drcnrpfcrcpce erf the eitmiiJt> 
Kwir from the wound uid thoukl be in tbe 
long utt erf the eitremit% The) ue Rghtlr 
dusted with lultanllAraide powder co\wred 
with N'ueiiite pair tod will hse-e heokd long 
before tbe fncture hss united 

If ckwun oanot be accocoptuhed withoot 
tensVn a larger amoimt cu salfaQiliinlde 
powt^ (30 to 40 grams) U U\-ered erm the 
surfarrs of tbe wound and wered with xwse 
iioe pTue ' Plaster is then applied <fireetl\ 
over this as m tbe Orr treatment. If doubt 
ensta as to tbe efficaev of tbe dfbddcfoent or 
tbe \iahilit) of art) part, primary sutore 
tbould not k attempted. 

Treatnjent of tbe fracture is neit under 
taken. Skeletal iractwn with supporting pUs- 
ter ipfinls to pTe>'ent motion at the fracture 
rite a rDutlneI> used in fracture* of the tibia, 
femur and humerus. Fracture* of tbe fore- 
arm arc csualii handled m plaster spJfats 
jIotw but occukmalU we haw iwd Iwo-pro 
casts when neceiian to accomplish complete 
•table rednetioa lie rftf ovirrf<r casts 
Wounds arc not eramlned or dressed for 3 to 
j weeks unlc» tbe clinical simoom* demand 
iL In this connection it b well to remembef 



that e\Tn diaed fracture* are foUowtd br 

moderate fe%-er for a few dan. Inorased local 

pain with endence of iwcUlng and rapid pdje 
IS suggertiw of gas gangrene and dmaeS 
Immediate Inspection otbenrise dreeing or 
examination of tbe wound on]\ Ie^m b 
fection- 

cuinavL aescuTf 

During the j-eaii 193J 1937 and the first 3 
months of 1938, tbe treatment of coojp»Bd 
fracture* at Ibc Yllnneapola General ilo^td 
was idenUcal witb that outlined abo\T c ic rp t 
that aulfanilamlde was not used Tbe vijting 
•tail directing Ibe fracture aerrlfc was iIk 
same m each of lbe*e jTira, Foe thb msco 
we haw leiected tbe*e ^•eara, which Inddmt 
allj- were among tbe roost stjcTMifu! poor to 
BuUanOaffixle for comparison with the serin 
treated with tuIfanOai^c 

\ summar) of the rwuhs which were ob- 
tained m tb(« imra b giwo in TsUes YT, 
\II and \m 

It wiD be aero that thrlnddeneeo/WertioB 
was 35^ per cent In iQj* 37 5 pw cent b 

1937 and 37 3 per cent la the first 3 mootbs of 

1938 During thoe >'ear* a total of 96 com- 
pound fractnm was treated. Twenrv-fivof 
these fracture* became Infected 7 of them 
developed gas gangrene and 5 secDudar^ 
amputatiorLs were performed to control iafec 
tiofL Awrage bospltiJ sUV for the entire 96 
case* was 96 j da)-*. 

From the last of Ylaich of 1038 to the firit 
of December of 1941 ars compound frirtores 
were treated bj the local ImpUnutioa of 
sulfanilamide in addition to dfbeideroent and 
ImroahOixatioo ITahle l\l in this group 7 
primary and 3 secondan wound Infectxos 
de>'elaped Two caw* of gas gangrene occur 
red requiring secondare ampuutJoa Both 
case* rwulted from Inadequat dtbrideiwut 
and irrigation a* carried out b\ meTpencnced 
men. The awragr bo»plfaJ stai for thi* group 
of patieuts was 30 da>'s a redoclioo of 70 
per cent 

Two of tbe^ Infcctioc* occurmJ from re- 
ooutaznination f tbe wmuxU Both patient 
in the maniacal stage* of d I num ttrmen 
rreomnounded their tIbiaJ fractort-* our 00 
th 8th <la\ the ther 00 the ylh da\ alter 
reduction In both ln>lancv» ue simp!' re- 
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TABLE VI —COMPOUND FRACTURES TREATED IN 1932 


Method of treatment 

Tibac 

hbulae 

Radii 

ulnae 

Phalanges 
metacarp als 

Femora 

Humcn 

No 

% 

No 

% 

No 

% 

No 

% 

No 

% 


17 

54 8 

7 

32 6 

4 

12 9 

1 

3 2 

2 

6 S 

Primary suture j 

‘ r 5 

88 2 

7 

100 0 

1 J 

1 750 

I 

1 100 0 

2 

100 0 

Open wound 1 

I 

59 



I 

25 0 





j 

Dakm s 

1 

59 









Cast 

12 

70 6 

7 

200 0 


750 . 



I 


Traction 

2 

IT 8 

i 




I 

loo 0 

I 

50 0 

Amputation to control infection 

3 

176 









Traumatic amputation 

2 

1^9 



I 

35 0 





Gas gangrene 

1 


H 








Infection 

4 


1 X 

24.3 

1 

2S 0 

I 

100 0 

t 

50 0 


Siunroary 31 open fractures Hncidence of infection 25^% 
8 became Infected / 


duced the fractures on the ward and applied 
new plaster sphnts without any treatment of 
the wounds These occurred before we found 
that clean wounds could be expected if we 
layered the wound with a thick coat of sulfa- 
nilamide powder and loosely packed it with 
vaseline gauze We now beheve that if we had 
taken these patients back to the operatmg 
room, excised the freshly damaged tissue, then 
treated them by the open method, we stiU 
rmght have avoided mfection No evidence of 
infection was present m dither case before the 
recontammation occurred, but promptly after 
that both patients became febnle and soon pus 
drained from their wounds 


These 2 cases represent failure in handhng 
the complications of compound fractures 
Patients who are showmg the prodromes of 
delinum tremens must be kept adequately 
sedated, and it is probable that compound 
tibiae and humeri should always be mtemally 
fixed with long, firmly applied vitalhum plates 
at the time of ddbndement (Fig 7) 

One infection developed under cucumstances 
that duplicated the expenments performed 
m animals to test the effectiveness of sulfa- 
nilamide given systemically or used locally 
A patient was admitted with an extensive 
compound fracture of the upper one-third of 
the tibia After completion of a painstaking 


TABLE VU —COMPOUND FRACTURES TREATED IN 1937 


Method of treatment 

Fibulae 

tibiae 

Radii ulnae 

Phalanges 

metacarpals 

Femora 

Humen 

No 

% 

No 

% 


% 

No 

% 

No 

% 

1 32 

53 5 

7 

*7 5 


12 5 

3 

75 

4 

10 

Primary suture 

17 

80 9 

6 

8s 1 


80 0 

3 

66 6 


75 

Open ^TJund 

3 

14-3 

I 

14 2 


30 0 

I 

33 3 

I 

25 

Dakm t 

~ — — 1 

I 

4 7 









Cast 

S 

338 

6 

8s 7 

4 

80 0 



3 

50 

Traction 

13 ! 

57 I 

1 



^91 

2 

66 6 

3 

50 

Amputation to control infection 


Bi 

n 

16 7 







Traumatic amputation 

X 


B 


2 

30 0 

1 

33 3 



Goi gangrene 



B 

57 X 

I 

20 0 



1 


iotect.on 1 , 1 

1 3 

43 0 

3 

40 0 



1 

35 


Summnrj optn (railura llnadencc of infrction 275% 
n b«amc Infected I 
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dfbridemnt impUnta^uo of 5 gr»m> of fibola. Tbc turmo cktied thli woimd itlUi 
mlfinUtmide too saturt <i the akha, a tnuD onlr suprrfidal afbrUemeat and vltboat toh 
praDCture wound iraidiiar\TredcotTapoo<fing fanljamide TIk tlhfcd wound bcaJed wllhout 
to a fractare in the lower ooe-fourth d the mfectloo 0««iin)"eCtt» dereiopcd In tic 

TVBLE IX-<mtPOTrs‘D FRACTCRES T1l£.KTED UITTl U)Ca SULTLSH-VillDE 
|9iS t* DwctotirT I IMI) 
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fibula In this case, the circulating sulfanil- 
amide absorbed from the tibiai wound faded to 
prevent infection in the fibula Furthermore, 
because of this experience and one which we 
have observed recently (see footnote. Experi- 
ment 5) in which only superficial debridement 
was done and sulfanilamide stuffed into the 
deeper wound with the subsequent develop- 
ment of gas gangrene demanding amputation 
of a youth’s nght arm, we are convinced that 
our policy of careful, complete ddbridement of 
all compound fracture wounds is imperative 
The conception of a so called "minimal” com- 
pound fracture is about as sound as if one 
referred to “minimal” carcinomas and rec- 
ommended that conservative treatment be 
earned out for them 

The foregoing 3 cases do not represent 
primary wound infections of compound frac- 
tures which were treated with local sulfanil- 
armde However, they teach in each case a 
valuable lesson 

Seven primary wound infections did occur, 
however These resulted from our failure to 
estabhsh and maintam in these wounds the 
local conditions essential for the bactenostatic 
action of sulfanilarmde 
In 2 compound fractures of the tibia with 
extensive skin loss, pnmar}^ closure was at- 
tempted Despite countercuttmg and the 
fashioiung of shding grafts, closure of the 
defect was under considerable tension and the 
skin flaps developed ischemic necrosis This 
autolyzing tissue inactivated the sulfanil- 
anude, and osteomyelitis developed After sev- 
eral months, amputation was elected in i case 
It IS sigmficant that in both instances the 
surgeon m his operation report dictated sev- 
eral days before infection became evident, 
complained that closure had to be accom- 
plished under great tension We now believe 
that these cases could be satisfactorily treated 
by the open procedure 
The third pnmary infection developing m a 
compound tibia, we beheve, resulted from 
inadequate immobilization of a fracture m the 
middle third of the shaft A junior resident, 
just after coming on the service, attempted to 
immobilize this fracture m a confused senile 
male by means of skeletal traction and a p>os- 
tenor plaster splint only The absence of an 



Fig 6 a, Compound fracture with extensive loss of soft 
tissue b, Closure of wound accomplished by hberating 
lateral mcisions (From Cannady, Ann Surg , Apnl, 
1939 ) 


anteromedial splint allowed excessive motion 
Maceration of the wound including the su- 
tured skin overlying the ends of the fragments 
occurred— infection with localized osteomye- 
litis followed 

The fourth pnmary infection occurred in 
a compound fracture-dislocation of the ankle 
joint The wound was very dirty, and in an 
attempt to save articular cartilage not all the 
soiled surface was cut away The wound was 
thoroughly irrigated with the hope that the 
cartilage would be cleansed sufficiently there- 
by Drainage did not occur, but a chronic 
destructive arthritis has developed with in- 
creased local heat, and certai^y bactenal 
infection is present 

Our experimental studies and these cases 
indicate that no compromise with adequate 
debridement can be uniformly successful If 
dirt visible to the unaided eye is present in the 
wound, infection wfll usually follow, regard- 
less of sulfamlamide 

Extensive maceration of muscle presents a 
real problem — our fifth failure occurred m 
such a case A 16 year old boy struck by an 
automobile sustained compound fractures of 
both femora The left wound was not exten- 
sive and a satisfactory d6bndement and clo- 
sure was readily accomphshed with healmg per 
pnmam and prompt umon At the time of 
debridement the fragments were wired togeth 
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cr On ibc cdc in trtttisl\'e mcmtcil 
wotmd had occurred reaching frooi tbo\-e the 
greater femoral trochanter to the tnee aod 
apoEng the upper two-thirda of the femur 
rrilh deatnictlon of the penoitemn o\Tr the 
bone The lubitancc of the vutui UtenUs 
Til de*tro)-ed b) maceratian and idling waa 
eTteniI\T Careful dftridement mu carried 
out but compJetdj adeauate hemortaiii of 
the erlcnsw muide lurTace* mu 1)0^ at 
taioed \ loop of ttaloleai tted arlre »aa 
paaied throogh drill boka hi the fragmcnti. 
Tbu acownplished ipproihnatKm but not 
I mmo blluatlon of the frajnrentJ The mjand 
mu cioeed mlh primary auture of the iblji 
after the furfacea were dinted mth luKanQ 
amide. Infecticm folknreth not exterafre but 
definite o*teom3-elhii of (be femur with heal 
log 0} the loft tlaiufa except lor a imal) 
ilnui tract 

It it alao appATcat now that the iatereal 
fixation was uulu Amrocanation of two 
fragmeoU b3 paxdng a of wire between 
tb^ endi doei jurt thaL It approomates 
bat do«a not imtmbiUae. The oiotloa of the 
wire in the bone remJu in dertruction of booe 
and thu io turn leadi to macUi'ation of 
aulfanOarntde loritlng (o/ectiod 

The rixlh and •c^■enth Infectlocu repmenl 
tragedle*. Both were icvere BtoKua welchll 
Infection! ajsnoited with bemolrtic alrepto- 
coed. One followed a compound fracture of 
both bones of the forearm— the other a com 
pemnd fractare-dUocation of the ankle W 
Drtdetnent In both Inslancca wai boitOr per 
formed and examinalioa of the amputated 
extremities mraled retained foreign partku 
late matter 

ffUlULUti or CUXICAI. RESCLTS 

In nmunan 0/ the dinlcal result*, our otrr 
all Inodencc of tnfectron from all caoses in a > 
conjecntiN't compound fractures and 5 com 
pound fracture-dislocations is 4-t per cent. 
Two of these however are distinctlj- due to 
jecoodiiT cootammation of the wound occur 
ring after clean nomnlccted wound* bad been 
obtained. One was not treated with sulfanO- 
arakle This lea ts 7 ca*e* of prunary wound 
Infectkin— wounds that became Infected as a 
result of tbeif coatanunatlon at the time of 


Sojun These we feel represent oor tnsr fj 
urea, in incidence of per cent The ofij 
nation of these In/ectKws h mdUy qipirret. 
and It 1* alio a* e^^dent that thej ctrald hart 
been av-clded by known means, Io fact, licv 
faflnrta represent leisons we had to lean 
about the use of sulfanflamide b cccifrwM 
fracture*. 

D^bridewtni and immeMczaii*n rraafn tV 
bade esacndali of successful treatment cf 
compound fractures. \n) compnamie aiib 
either wiD lead to failure In a tragic nataber of 
ca*es A dflmdement b good enough oolr 
when It has resulted b removal of til the 
deviullxfd aod soiled tissue. Compicte dfbri. 
dement followed bv cootinuous tnckkai at the 
fracture dte b futile for the coatboed rootbo 
remaerrates the wound ■Mlnlmura faranoblH 
aatioQ requires spTmting of the faint above and 
below the fracture In tiUal fractures, a Wp 
apica maj often be adrantageoudy used b 
coDjunetbn wltb ikefatal tractfaa 

EvidencF U now acrumtilatisg that with 
oreful dftridetDeni and local autlanflamWe, 
bteraal fixation with ritaUlom can be tafchr 
and perhaps advaotageood} undertakou In 

the last \'car and ooe half a curious befutang 
has been made at the iMbneapolb Oetterd 
Hospital and to date (December twil w 
oxnpotmd fractures have been blcmalli fierd 
without a abgle IniUnce of wound b/ectfafi 
(Figure?) Internal fixation with approprisie 
ettemal support solves the problem of nwtio- 
bfliratiofi However great care must be talni 
to insure solid bternlal fitatfan for if icrtwi 
loosen and the plate lOpi, it becomes a dunag 
bg foreign bod\ Dinting sepsis. 

Tbeouls suture* that beloogb a ompcrttiid 

fracture wound »c fed arc those necessary for 
bemostads and nene repair W c prefer bier 
nipted fine silk loot larger than DeVnatel 
for buried ligatures and sutures a* well as sLn 
cloture The studies 0/ Sbambaugh and Col 
ter and Ihinphi *bowbg 50 per cent I^ 
bfectloo b contaminated woimds sulared 
with hue silk seems significant 

There has been much cou/usioii In the 
literature about the treatment of gas gin 
greoe IIowesTf two facts stand out m 
coofrulled cxperimenul inlectfa®* with van 
ous members of the dotUidla group, the odv 
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agents which have been found to be of any 
consistent value are antitoxin and members of 
the sulfonamide group , and the best treatment 
that can be offered now is the combination of 
serum (polyvalent antitoxin) and chemother- 
apy Both local and systermc administration 
of the sulfonamides should be used Sulfathi- 
azole should be given systemically and a mix- 
ture of one part sulfathiazole with two parts 
sulfamlarmde appears from Hawking’s studies 
to be the best for local use Serum should be 
given in adequate amounts early (100,000 
international units or more) Even with these 
agents, active surgical measures must be pur- 
sued and amputation done before disaster re- 
sults from temporizing ddbndement of the ob- 
viously involved muscle 

Prevention of these infections is the only 
really satisfactory solution Every surgeon 
who treats traumatic wounds should constant- 
ly remember that gas gangrene wiU not 
develop unless he leaves behind macerated or 
ischemic muscle, foreign matenal (dirt), or 
large numbers of virulent invasive aerobes 
The Clostridia alone cannot mvade clean 
viable tissue If adequate d6bndement is done 
and suUamlamide powder is then implanted 
in the wound, aerobic infection is unlikely and 
gas gangrene will not occur Even so, we 
beheve that prophylactic antigas gangrene 
serum as well as tetanus antitoxin should be 
routinely used 

Finally, we wish again to emphasize that 
sulfanilamide locally implanted is effective 
only under rather rigid conditions These 
conditions can be established bv careful radi- 
cal d6bridemcnt within 6 to 8 hours after 
injurjq complete immobilization, and appro- 
priate measures to maintain good circulation 
and body temperature, or slightly above, in 
the wound It may be that even under ad- 
verse military circumstances, the seventj' of 
infections will be greatly lessened by prophy- 
lactic local sulfanilamide There is yet, how- 
ever, no incontrovertible data on this phase 
of the problem, although the observations of 
Leonard Colebrook and many others (2, lol 
in England seem to support this xnev 
The possibility that one of the new sulfon- 
amide compounds will be found more effec- 
lu e as a local prophj lactic agent is good, and 



Fig 7 Roentgenograms of a compound fracture of a 
tibia brfore and after debridement and reduction -mth in 
temal fixation Vitalbum plate and screns used Note 
length of plate and selection of screns so that each scren 
transverses both cortices of the tibia 

this phase of the problem is under investiga- 
tion The studies of Dubos on antibacterial 
substances liberated by sporulating soil baedh, 
and of Chain of England of the antibactenal 
substance elaborated by a mold closely related 
to Penicilhum notatum offer very great pos- 
sibihties which demand investigation 

SUMMARY 

1 The basic treatment of compound wounds 
IS debridement and immobihzation 

2 The addition of local sulfanilamide im- 
plantation to this basic treatment reduced the 
incidence of infection in compound fractures 
treated at the Minneapolis General Hospital 
from approximately 27 per cent to 3 3 per cent 

3 Local implantation of sulfanilamide in 
compound fractures reduced the average hos- 
pital stay per case from 96 3 to 30 days 

4 Two cases of gas gangrene occurred, less 
than I per cent, in 212 consecutive compound 
fractures treated with local sulfanilamide, 
while 7 3 per cent of the control senes treated 
without sulfanilamide developed gas gangrene 
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PULSATING TUMORS OF THE ANTERIOR MEDIASTINUM 

J SHELTON HORSLEl , M D , F A C S , Richmond, Virginia 


A 


NEOPLASM that arises in the anterior 
mediastinum and erodes through the 
L sternum by transmitted pulsation 
^ from the aorta is extremely rare Sir 


James Paget, m 1896, stated that “malignant 
disease of the chest wall receiving pulsation 


from the heart has been mistaken for aneu- 


rj'sm The converse error has also been com- 
nutted 


The most common origin of a pulsating 
mass m the sternum is an aneurj'sm of the 
aorta Aneurj'sms of the internal mammarj' 
artery also occur and mav erode the adjacent 
bone, but such erosions are usually along the 
margm of the sternum and the adjoining cos- 
tal cartilage It is, of course, conceivable that 
an aneur)'sm of tlus vessel may project to its 
median side and perforate the sternum 
In an excellent study of pulsating tumors of 
the sternum George Cnle, Jr , states that no 
verified case of pulsating sarcoma of the ster- 
num could be found in the hterature It is 


well known, however, that pulsatmg sarcoma 
of bone, the so called bone aneurysm, occurs 
elsewhere Cnle reports 13 cases of pulsating 
neoplasms of the sternum that have been re- 
ported m the hterature, and adds 5 more from 
the records of the Cleveland Chnic Of this 


entire group 9 were probably cases of meta- 
static hypernephroma, or adenocarcmoma of 
the kidney as it is now termed, and g were 
probably metastases from mahgnant adeno- 
mas of Ae thyroid 

The foUowmg case of pulsating tumor in- 
volvmg the sternum, though not onginating 
in the sternum, presents unusual and interest- 
ing features 


CASE REPORT 

C L G , white male, 74 years of age, was ad- 
mitted to St Elizabeth’s Hospital on July 8, 1940, 
complaining of a pulsating growth in the upper ster- 
num, shghUy to the nght of the midline He first 


From the Surgical Department of St Elizabeth’s Hospital 
Richmond Virginia 

Surgery of the Chest Bristol, 1896 
quoted by Cnle George Jr Ann Surg 1936 103 199—209 


noticed it about 4 months pnor to admission It had 
gradually increased in size It had never been tender 
or painful 

Dr Roy W Upchurch, of Danville, Virginia, had 
performed a left nephrectomy on the patient on May 
- 3 > 1933 There was an impacted stone in the lower 
third of the left ureter The kidney was a pyoneph 
rotic sac full of pus There w as no evidence of malig- 
nant neoplasm Onjul) 10, 1933, Dr Upchurch had 
done a transurethral resection of an enlarged middle 
lobe of the prostate The pathological report on the 
tissue removed showed no cancer but hjperplasia 
and chronic prostatitis The patient made a satis- 
factory recovery from both operations 

P/tvstcal cvamtiialton The patient was m fairly 
good general condition Wassermann reaction was 
negative Blood and urine were about normal 
There was a pulsating mass over the upper manu- 
bnum slightly to the nght of the midline The pul- 
sations were expansile and synchronous with the 
heart beat There was no bruit The tumor was 
about 6 centimeters m diameter and 4 centimeters in 
elevation (Figs i and 2) There were no definite 
heart murmurs, blood pressure was 170/95, and 
equal in both arms Roentgenological examination 
showed a defect m the upper manubrium The de- 
fect was smooth in outline and about 5 by 4 centi- 
meters in diameter (Tig 3) 

Dr Fred M Hodges, who made the roentgenologi 
cal examination, thought the lesion was probablv a 
tumor of the antenor mediastinum The heart and 
aorta seemed normal under the x-rays The expansile 
pulsations were so obvious that I made a tentative 
diagnosis of aneurysm of the nght internal mam- 
mary artery' 

Operation under ethylene anesthesia was per- 
formed on July 10, 1940 After an incision through 
the skin and fascia over the tumor, pulsation dimin- 
ished and ceased completely when some of the sur- 
rounding bone was removed (Fig 4) Pulsation had 
evidently been transmitted from the aorta through 
the tumor The tumor was soft and had been firmly 
held by the fasaa As much of the growth was re- 
moved as possible, but it was rather extensive and 
bled so freely that some of the postenor part of the 
tumor was left Five radium needles, ea^ contain- 
ing 10 milhgrams of radium, were inserted, and iodo- 
form gauze was firmly packed mto the wound The 
wound was partly' sutured over the gauze 

The speamen consisted of a large portion of the 
tumor and other smaller portions The largest por- 
tion measured 5 by 4 by 2 5 centimeters Its exter- 
nal surface was covered with an apparent capsule 
which was really fascia and muscle that the growth 
had pushed forward The mam substance of the 
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PULSATING TUMORS OF THE ANTERIOR MEDIASTINUM 

J SHELTON HORSLEY, M D , F A C S , Richmond, Virginia 


A NEOPLASM that anses in the antenor 
/\ mediastinum and erodes through the 
/“Y sternum by transmitted pulsation 
from the aorta is extremely rare Sir 
James Paget, m i8g6, stated that “mahgnant 
disease of the chest wall receiving pulsation 
from the heart has been mistaken for aneu- 
rj'sm The converse error has also been com- 
mitted 

The most common ongin of a pulsating 
mass m the sternum is an aneurysm of the 
aorta Aneurysms of the internal mammarj' 
artcrj' also occur and may erode the adjacent 
bone, but such erosions are usually along the 
margin of the sternum and the adjoining cos- 
tal cartilage It is, of course, conceivable that 
an aneurysm of tins vessel may project to its 
median side and perforate the sternum 
In an excellent study of pulsatmg tumors of 
the sternum George Cnle, Jr , states that no 
venficd case of pulsating sarcoma of the ster- 
num could be found in the literature It is 
uell known, however, that pulsating sarcoma 
of bone, the so called bone aneurj^sm, occurs 
elsewhere Cnle reports 13 cases of pulsating 
neoplasms of the sternum that have been re- 
ported in the literature, and adds 5 more from 
the records of the Cleveland Clinic Of this 
entire group 9 were probably cases of meta- 
static hj-pernephroma, or adenocaranoma of 
the kidney as it is now termed, and g were 
probablj metastases from malignant adeno- 
mas of the thyroid 

The following case of pulsating tumor in- 
\olvmg the sternum, though not onginating 
m the sternum, presents unusual and interest- 
ing features 


CASE REPORT 

C L G , wliitc malt, 74 tears of age, was ad- 
mitted to St 1 hzabeth’s Hospital on Jut) S, 1040, 
complaining of a pulsating growth in the upper sttr 
niim, thghUi to the right of the midhnc He hrst 


RidSTOnd'\I'i^r' nepartment of St Fliubclhs Hcpila 

o.mt* "^urpen of the Chest Rn^lol iS<j( 

nuoicU li> Cnle C,eonre Jr Ann Surj: igjh loj nx)- 09 


noticed it about 4 months pnor to admission It had 
gradually increased m size It had never been tender 
or painful 

Dr Roy W Upchurch, of Danville, Virginia, had 
performed a left nephrectomy on the patient on May 
23, 1933 There was an impacted stone m the lower 
third of the left ureter The kidney was a pyoneph- 
rotic sac fuU of pus There was no evidence of malig- 
nant neoplasm On July 10, 1933, Dr Upchurch had 
done a transurethral resection of an enlarged middle 
lobe of the prostate The pathological report on the 
tissue removed showed no cancer but hyperplasia 
and chronic prostatitis The patient made a satis- 
factory recovery from both operations 

Physical exammaiton The patient was m fairlj 
good general condition Wassermann reaction was 
negative Blood and urine were about normal 
There was a pulsating mass over the upper manu- 
bnum slightly to the nght of the midline The pul- 
sations were expansile and synchronous with the 
heart beat There was no bruit The tumor was 
about 6 centimeters in diameter and 4 centimeters in 
elevation (Figs i and 2) There were no definite 
heart murmurs, blood pressure was 170/95, and 
equal in both arms Roentgenological examination 
showed a defect in the upper manubrium The de- 
fect was smooth in outline and about 5 by 4 centi- 
meters in diameter (Fig 3) 

Dr Fred If I Hodges, who made the roentgenologi- 
cal examination, thought the lesion was probably a 
tumor of the anterior mediastinum The heart and 
aorta seemed normal under the x-rays The expansile 
pulsations w ere so obvious that I made a tentative 
diagnosis of aneun sm of the nght internal mara- 
mar) arten 

Operation under ethylene anesthesia was per- 
formed on Julj ro, 1940 After an inasion through 
the skin and fascia ox cr the tumor, pulsation dimin 
ished and ceased completclv when some of the sur- 
rounding bone was removed (Fig 4) Pulsation had 
cxndcntlj been transmitted from the aorta through 
the tumor The tumor was soft and had been firmlj 
held bx the fascia As much of the growth was re- 
moxed as possible, but it was rather extensive and 
bled so freeh that come of the postenor part of the 
tumor was left Fixe radium needles, each contain- 
ing 10 milligrams of radium, were inserted, and iodo- 
form gauze was firmlx packed into the wound The 
wound was partlx cutured oxer the gauze 

The specimen consisted of a large portion of the 
tumor and other smaller portions The largest por- 
tion measured 5 bx 4 b\ 25 centimeters Its exter- 
nal surface was coxered with an apparent capsule 
which was rcallx fascia and muscle that the growth 
had pushed forward The main substance of the 
49 
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Fig 5 Photomicrograph of tumor It shows the struc- 
tures described m the text with the acinous formation, 
clear cells and other cells packed in close formation X i so 

allj was slightly granular There were a few clear 
cells w ithout nuclei, such as are found in the so called 
hypernephroma The tumor was undoubtedly ma- 
lignant The histological structure did not clearly 
indicate its ongin (Figs Si 6, and 7) Some patholo 
gists thought it was a metastatic hypernephroma 
from the kidnej' even though it showed acini It 
w ould be unusual to find a single metastasis at some 
distance from the original lesion with no metastascs 
elsewhere Such a thing is possible but not probable 
Dr A C Broders called the tumor an adenocar- 
anoma, grade 3, but was uncertain as to its ongm 
There w as no evidence of an ongin m the bone The 
margin of the bone removed in order to obtain access 
to the growth seemed normal in structure There 
was mcrclj erosion as a result of the pressure of the 
tumor 

Subsequent course Two da>s later, when the ra- 
dium and packing were removed, there was profuse 
bleeding which was controlled bv packing with iodo- 
form gauze An attempt was made to remove the 
gauze 5 davs after the operation, and there was 
again active bleeding, so the wound was opened and 
the vessels were controlled bv sutures 

One week after the operation \-rav therapv bv 
Dr Hodges was begun There were 7 treatments 
vs the lesion was rather superfiaal, instead of using 



Fig 7 Higher magnification, X300, of the blocked off 
area on the nght side of Figure 5 Note the distinct acmou' 
formation of columnar cells with shghtly granular and 
almost clear cytoplasm The surroundmg cells of different 
sizes and 'hapes are packed rather closclv together 
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columnar and cubical epithelium Such rests 
might be from the lateral pnmordia of the thj - 
roid from the fourth branchial groove, from 
the third branchial pouch which forms the 
th}TOus, or from the third and fourth bran- 
chial pouches from which the parathj'roids 
anse This does not necessanly call into 
consideration the ultimobranchial transient 
structures 

CONCLUSION 

No positive statement as to the exact his- 
tological ongin of this unusual neoplasm 


seems possible now If the Pancoast tumor is 
accepted as arising from a pnmordium of one 
of the branchial structures carrjung squamous 
epithelium, it would be probable that this 
tumor could arise from a branchial pnmor- 
dium of columnar or cubical epithelium If it 
be assumed that the histological ongin of the 
tumor IS from the thjmus, it would naturall}' 
onginatc from the early stages of the thxTnus 
in which the structure is epithelial and be- 
fore it has been taken over b}' the 13'mpho- 
cvtcs 
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coughing and m the course of a few minutes 
expectorates a large quantity of pus This is 
always a difi&cult and trymg expenence and is 
occasionally more than a debilitated patient 
can survive Sudden death from drowning 
may occur Floodmg of the lungs with pus 
may produce a progressive and fatal broncho- 
pneumonia If the patient survives these 
immediate hazards he is usually benefited by 
the drainage of the abscess The fever may 
fall to normal, cough and expectoration may 
gradually subside, and spontaneous complete 
recovery may occur This is rare, only 3 such 
cases havmg been rejxirted More often the 
patient continues m a more or less septic state 
and with persistent cough and expectoration 
Not infrequently the abscess drams intermit- 
tently \^en the tract becomes plugged, 
cough and expectoration cease, and the tem- 
perature rises Such spells are usually followed 
by re-rupture of the abscess Between spells 
of pluggmg of the tract the temperature may 
be nearly normal 

The physical findings vary greatly and 
rarely give a clue to the diagnosis Evacuation 
of the pus permits the diaphragm, which 
before rupture is usually high, to resume its 
normal position It also relieves the pain and 
deep tenderness which are important findings 
m acute subdiaphragmatic abscess These 
may recur if the drainage becomes temporarily 
stopped Hoover’s sign, an increased move- 
ment of the lower nbs on the affected side, 
disappears with the descent of the diaphragm 
One’s belief that the symptoms are caused by 
pulmonary disease may be strengthened by 
finding signs of scattered areas of pneumoni- 
tis which are secondary to the purulent ex- 
pectoration 

ROENTGENOGRAPHY AS ATT) TO DIAGNOSIS 

Next to the history, the roentgenogram 
gives the most important diagnostic infor- 
mation The most characteristic findmg is a 
greater or lesser elevation of the diaphragm 
ivith air and a fluid level beneath it Neither 
the elevation nor the air and the fluid level are 
always present There may be no more than 
evidences of old pleurisy at the base The 
findings in the lungs and pleura above the 
diaphragm vary greatly The perforation may 


have produced an empyema as well as a bron- 
chial fistula (as m one of Steele’s cases) m 
which situation the picture is that of empyema 
with bronchial fistula In acute cases there 
may be extensive bronchopneumonia in the 
lower lobe on the affected side In more 
chronic cases, areas of chronic pneumonitis 
may be present m one or both lungs Not 
mfrequently pulmonary and pleural findings 
are almost entirely absent, consistmg merely 
of increased peribronchial markings extendmg 
into one lower lobe The meagemess of tho- 
racic findings in the presence of fever and 
copious expectoration is one of the important 
diagnostic pomts In such cases it is necessary 
to employ bronchography to rule out bron- 
chiectasis, but when this has been done and 
one IS still unable to explain the abundant 
expectoration on the basis of revealed pul- 
monary or pleural pathology, it is well to 
consider the possibility that the pus is commg 
from below the diaphragm 

When patients are seen later in the course of 
the disease, it is important to gam access to aU 
of the x-ray films which have been taken 
Those taken before or immediately after the 
perforation may present characteristic find- 
ings 

If there is much pleural thickening at the 
base of the thorax, only x-ray pictures taken 
with heavy penetration will reveal air or fluid 
below the dome of the diaphragm 

DIAGNOSTIC PNEUMOPERITONEUM 

X-ray pictures taken after the mjection of 
300 to 400 cubic centimeters of air mto the 
peritoneal cavity are of great value Under 
normal conditions with the patient in the up- 
nght position, these will reveal air beneath 
both halves of the diaphragm In the presence 
of subdiaphragmatic abscess, no air can pen- 
etrate into this space on the affected side If 
the under surfaces of the diaphragm are free, 
pus in this region can be ruled out 

The induction of pneumoperitoneum is an 
extremely simple and safe procedure One 
simply thrusts a blunt pneumothorax needle 
(Kuss needle) well through the panetal per- 
itoneum below the left costal margin and 
permits the air to flow in from a pneumothorax 
apparatus With the blunt needle there is no 
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T he tooob\'k>a*dedDctktQ tbat roagh 
with production of Urge ainounU of 
iputum Is cvideocc of primal) lain 
thoracic diaeuc it a frequent cautc 
of acriout dlagnotUc erron. It U not ahra>‘B 
known and If known b rut eaiQ) remem- 
bered, that hepatic, tubdUphragmatic, and 
perinephritic anceuet frequenth perforate 
the diaphragm and are eii-acuated In eipec 
toration. ^Tille a few padentt are cured bj 
tuch spODtaiteout drainage and white aome 
othen (Ue earh from spreading pulQK»Dar\ or 
pJeural infection in many lutancea the coo 
dltkin becomes chronic ajKf the patient par 
tlaDp recovered b left with a penbtent or 
inte^ttent productur cough. The parpoae 
of thb paper ii to report 3 casesof chronic tub- 
diaphragmatic abac^ ^th bronchia] fistola. 

It b a paradox of pathology that collections 
of pui In the upper abdomen freqaeotlv bur 
row upward through tbe disphra^ aoereaa 
rimflarconeclionj In the thorax rtrelv if ever 
extend downward into tbe abdaroen Id a 
series of 3 60S of tubphrenlc abscess col 
Iccted Ochtner aod DcBakcj there were 
oq 1\ Sg m whicb pieural or pulmonary lafec 
tioD was believed to have been priman There 
were none b the authors 75 cases. Inaamudi 
as tbe first important rrmptoms and signs of 
subdUphragmatic pus are often those Inodcnl 
to extension to the pieura or lungs, and inas- 
much as this eDtit^ b frequentl) nustaken for 
pJeuns^ pneuroonis, or lung abscess, it b 
reasonable to belle%'e that b man> oi tbe 89 
f reported tlw sabdiaphragmatic did actu 
all\ precede the supradUphragmalk lesion It 
b quite possible that downward extensioo does 
not occuT 

In 1937 Ste^ reported 6 cases of subdia 
phragmatic abscess with brondual fistula and 
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reviewed the literature. In 190J Cawiem 
was able to coDect 10 cases, and In 
nquand b a collected series oi 893 a'cs tf 
fubphrenic abscess, found ii» sith daphne 
matic peoetratioa aod broocfaiil nmitka, 
an incfaieace of is 6 per cent Between 1905 
aod 1937 Steele focod records of 13 additfcod 
cases. In 1938 Ochsner and De Bain anahsd 
3 60S collected cases of subdbphrafinaa; 
abscesL In i 3S0 cases b which lofonsatko 
was nifBocnU) detailed siraple pleurkr oc 
curred b 27 7 per cent perforatloo siii 
eiD p \Tfna b 17J per cent perfocilicra siti 
bnmchbJ fistula b ia5 per cent, and pertc 
atiOD with pericarditb In j.i per ceat. Tb 
total iDodnceof perforitloaof ihedbphnKB 
was 33^ per cent. There were j bsUnen ef 
qiontaDecrusei-acuation through the chbtwi 3 

Tbe serous sterOe pleural effosices ahsi 
occur b maIl^ cases— a; 7 percent la Ocb«r 
aod DcBaievs senes— art not eiideocerf 
perforitjoo and are not of great c kik al 
significance 

ThebddencToiperioratioaofthedbihra?® 
b SO high that thri axnpllcatioii Is to be o 
pected when operattoo b too long dtb\^ 
Ochsner and DcBaiej stress tbe bet 
thoracic complfcatlons are definitrij albh- 
otahlr to late dlagnosb or to procrastbats* 
blrtalmenL \S’hIle Ihb sUtement b brgJv 

correct It b not entire!} so In Ciodery * * 

cases ihebtcrval bet wemtbettk)loficsl<fre^ 

or operation and the perfonlkm varied 
tween 10 riaii and 33 months. In 
cases the limits were 13 dsvs and 18 Bootu 
sdtb an av'cnge btet^il of 18 week'- It ^ 
evident that b occasional casn perfonli* 
occurs carl} 


cuxTcti. ricn mx 

The perforation of a subdiaphragnudc st- 
sects bio a bronchus b ittuilli sudden 
patient who ha presented 
duced b} encapsobted po* soddctly 'tsrU 
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Fig a Case a The fixed ngbt diaphragm ith mmima! 
pulmonary findmgs msuffiaent to account for the copious 
expectoration suggested the diagnosis Diagnostic pneu 
mopentoneum has been performed There is air beneath 
the left diaphragm but none beneath the nght This is 
corroborative evidence of a subdiaphragmatic lesion 

about 2 inches and then bulging outward into the 
lung field, where on the upper surface it shaded off 
into normal findmgs This had the appearance of 
fluid m the pleural cavity On the lateral film the 
residuals of lipiodol could be seen outhning a high 
nght diaphragm 

Thoracentesis was done over the seventh nb in the 
nipple hne, nght, and at a depth of mches sour 
smelhng pus was obtamed With the patient flat on 
his back and under local anesthesia, a 2 inch segment 
of the seventh nb m the nipple line was resected 
Cautious layer by layer incision revealed an adher- 
ent pleura and also revealed the fact that the incision 
was being earned through the diaphragm Aspira- 
tion was done through the penosteal bed and similar 
sour smellmg pus was found A knife was inserted 
along the shaft of the needle and a large pocket of pus 
was entered The opening was enlarged by spreading 
by a blunt hemostatic forceps Digital examination 
revealed a large abscess cavity situated below the 
diaphragm and extending beyond the reach of the 
examming finger postenorly The size of the cavity 
could be approximated roughly as being about as 
large as a grapefruit As much pus as possible was 
evacuated, and a large drainage tube was inserted 
The wound was packed wide open wnth mercuro- 
chrome gauze 

Case 2 This patient had had a peptic ulcer for 
many years, the diagnosis having been made bj 



Fig 3 Case 2 Lateral film showing opacity under 
antenor part of right diaphragm 


several physicians He gave a history of having been 
treated for this ulcer ever since his service in the 
World War Dunng the first part of December, 
1936, while dnnking a cup of coffee m a restaurant, 
he was suddenly seized with an acute, knife-hke pain 
in the abdomen This pain came on about 5 30 p m 
He was taken to a hospital and operation was per- 
formed at 12 o’clock midnight A ruptured gastric 
ulcer was found What treatment was applied at the 
time of operation is unknown The patient said that 
he had been free from symptoms referable to his 
stomach since the operation He reported that sev- 
eral drainage tubes were left in the abdominal wound 
About 30 days after the operation the patient 
developed a severe pain in the lower nght side of his 
chest and about the same time developed pain at the 
point of his nght shoulder and the right side of the 
neck These new pains did not cause any particular 
concern among his medical attendants and continued 
unmterrupted and unchanged Shortly after the 
onset of these pains he developed a dry cough 
The drainage tubes were removed from the abdom- 
inal wound in April and by the latter part of May the 
wound was completely healed Sometime dunng 
this intenm, dunng a spell of coughing, the patient 
said he raised a plug of dark, reddish-brown matenal 
which he likened in shape to a section of toothpaste 
squeezed from a tube Following the bnngmg up of 
this plug he raised brow nish chocolate sauce matenal 
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F% Cue dtTTgJc nhrfiip>Tr»p.Mrir — wh 

bniocUftl fleck at uteri' cktmtfen. TW tUfblly <!• 
▼il«i fised T%kl dkplncm wQli bMl ka* 

■zffident to kaxKiet far th« epf^ y an t»| y 

dkfnnA Cndniae fci{k>«rd flpnxQce lor t i^rred 
prpoc okcT 

dan^ of injunnj the bowtl If the o«dle b 
not in the fr« peritoneal cavity the airwfll not 
flow One can verify the fact that the air U 
entering propeili by noting the rapid dbap- 
petraace of the hver dolhieass 

tXPLORATOtY ASPEfcATlOK 
In acQte imperforated aubpluenic abson* 
exploratory a^ilratton b dangerooa. It b 
practlcallj Imposaible to reach the pui without 
pxjaing the needle tlirough the tree pleoral 
cavity Leakage of pus bto tha space nta) 
cause acute empyemfl In a chronic abacesa 
which baa aliead> perforated the diaphragm, 
one can assume th^ the laiTn of the pleura 
are adherent and can use the exploratory 
needle with impiml^ Operation ibould not 
be undertaken untif the pus has been thus 
located. Localized tenderness and Ibe x ra^ 
film, cspecialli that taken In tbe lateral pon 
Uon wffl usua11> Indicate the probable site 

raoewosu 

In Steele s aenes of 4S cases of fubphrciilc 
absceeseen at tbe UnireixltyHoapltal at Ann 
Arbor tbe mortality was jeuS per cent- Of the 
6 patten ts with bronchia! fistula 3 died, a mor 
tahty of 50 per coiL In the Ochsoer and 
DeBakey personal series, tbe mortality In 


those with thoracic complkatfcau sru to w 
crat as against 16 3 per cent in the w. 
plicated abscesaes. 

Tixvnmrr 

OnJv z of the mtnv reported case* cf Mb 
phienlc abscess with broDchliJ htvh ta 
hnown to have reemered spootaiKcwiy h 
these health was regained only after s keg 
and debilitating IIliMaa. Tbe event b 10 rnr 
that It ibould never be expected or opentn 
delayed in the hope that it wfll occur 71 * 
treatment b tbe same as that of nncoiafJfcilfll 
subphrcnic absceaa namely iiymr* of 
drainage. In these cases tbe phniru are taadh 
adbereat and in a shigie stage coc nay {o 
directly to the pus at the pobt where h a 
nearest to tbe chest wall and where it hubeo 
located by tbe needle 

CAJI; EEToais 

Can A 5 year cJd poQee oflker ertmd dr 
hoqiftal Juujiysa, (Lkv cmpbkrictf of a«^ 

pnws etive of larje aiDou t* cf !oiu itBeMa 

lerer k«s of wemt, sod seaknoa I b 

opmlBi open lor reptared peptic bJco W 
lOTnna Ihb M emUo edtom few foe mm fiv 
and dM DOt rnsLa kb w«Ut Dditragtk Hebi 
been ehir minlT r QJ rrer £oce bartai paio b Ik 
riffat trppcf quadrut of the abdoem aM 

iborix. BeQioM of these penbtnt (ynptaa* M 

ree mmea ef Jerer, he u »f*Jn epmled 
ftj f relief of ■dnoiooi. Tali did oot iikrr^ 
•ympUiOja. Ib 934 be waa operated peafespa 
bladder dlaeaae. Jloee idbeiioo* sere freed, 
afl bladder •*! found t be aoegal and war peh” 
drained ncc rwpqred. Since than be had ctotkw 

inpoo health and Iwd had freqnttt alUeiiofWB 

the tempentare oecailcnaJly nJaf t w ^ 
dejrefa. I Octobe. 939 ke became acalrlrBI* 
funf OJntStloowiJchbiphyvcia cafledpoe^^^ 
Fwmtaidcn rerealed rather poarfy 

white malt, temlunboknt and afpearl If cn1oy»* 

Tbe rifht ^ of tbe cheat w*i k* meWe tka tw 
left, the abnoemal rJiyajcal flixfiftf* bdoi kwea 
the baae of the neat nag kere tocxJ / iw«^ 
dimi&khed antertoriy resonaace dualabbed ^ * 
baae aaterioily and m tbe mkkrlltuT kee aadjn 

jnarted duaiirt taw of breath aoendi aad 

and ipoken vnee condoctiiw a tha area. ' f*** 
•era acard. „ . 

The teropoaleoor and lateral -ray &» 1^2 
January yo, 94 rerealed an ertreinely hy 


dlapbiatm * Sawie litchemof cf tbeplcur iak^ 

t and icane reaaliiak cf LpfedoT ilfll In tba 

TbliUplodolesamlnatkB aaaiideebeabe^J^ 

«aa uaifom opacity bout 

frem tie (fiapbiafin op tbe lateral cheat »** 



HEAD, HUDSON SUBPHRENIC ABSCESS WITH BRONCHIAL FISTULA 59 



Fig s Case 3 Lateral roentgenogram shomng the ac 
cumulation of air and of pus beneath the postenor part of 
the right diaphragm 


first place He returned to the same civilian hospital 
where he stayed for about a week. WTiile in the 
hospital the second time he began to cough up green- 
ish, foul smelling pus He returned to his home where 
he remained about 4 weeks, dunng which time he 
continued to expectorate 3 or 4 cupfuls of e.xtremely 
heavy, foul smelling pus daily 
At the time of admission to this hospital for treat- 
ment, the patient iias very poorly nounshed, 
running an irregular temperature with moderately 
high afternoon elevations He was raising one-half 
cupful of foul smelling sputum daily X ray films 
show ed an air bubble beneath the nght leaf of the 
diaphragm which contained a fluid level Patient 
w as tender under the nght costal arch 
Due to the long duration of the infection, it was 
felt that there were dense adhesions between the 
pleura and the diaphragm Accordingl} , the patient 
was taken to the operating room and a 3 inch seg 
ment of the nth nb, postenor, nght, beginning 2 
inches from the spine, was resected The penostcal 
bed was found to be thickened and fibrosed The 
aspirating needle was passed through the bed of this 
nb upward and toward the spine, and thick pus was 
found The knife was passed along the shaft of the 
needle and the opening dilated w ith blunt hemostatic 
forceps Although no definite pocket of pus was 
found, the entire area was generallx thickened and 



Fig 6 Case ^ Condition after operation Note that the 
parenchymal infiltrations throughout both lungs have 
almost disappeared 


fibrosed At a later date an operation revealed a 
small pocket which was opened and a considerable 
quantity of pus drained This was packed and 
eventu^j' a drainage tube was inserted Still the 
patient did not effect a complete recovery until on 
April 3, 1941, he was reoperated upon and another 
pocket found under the 8th nb in the antenor axil- 
larj' line, nght After drainage of this pocket the 
patient made a complete and uneventful recovery 

SUMMARY AND CONCLUSIONS 

1 Three cases are reported in which a 
subphrenic abscess perforated the diaphragm 
and was evacuated through the bronchi 

2 In a collected series of 890 cases, Piquand 
found that this complication occurred m 12 6 
per cent In a later series of 3,608 cases 
Ochsner and DeBakey found that it occurred 
in 10 5 per cent 

3 The complication usually occurs late and 
is a result of delay in diagnosis or treatment 
It may develop as early as the tenth day of 
the disease 

4 The patients may die suddenly by 
drovrnmg m the pus, they may die in a short 
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time of acute bronchopwunxinla, or mav Int 
for man) year* fuffenng from kur grade tepria 
and a chronic or intermittent productive 
cough, 

5 In Stedc* sene* of 4® caac* of *ub- 
phrcnlc abaceu, the roortallt) was 50,8 per 
cent Three of his 6 patients with bronchial 
fistuia died a mortaJit) of 50 per cenL In a 
personal senes of 75 caacs of aubj^ircnlc ab- 
scess reported b\ Ochsner and DeBakej the 
mortalit) In those with thorack complications 
was 50 per cent as compared with 16 3 per 
cent tn those without this complication The 


3 patients whose histories are tbc ham j tie 
present report all recos-ered foUowfej qen 
tlom 

6 Although an occaiuoal palirat sfi 
rrojvef witbwt operaUoD the hwilotiot ef 
open drainage ts nrgtntl) Indicated. 
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Fig 3 A, Hole in board for suspension from an intravc 
nous stand B, Rubber bands for attachment to scren s m 
sides of board to hold manometer in groov e C, Block w ith 
hole, through which projects lower end of reservoir D, 
Nail from which hangs centimeter scale E, Block wath 
center and side cutouts for manometer tubing and centi 


meter scale F, Hook for tape to adjust level of siphon 
tube 6, Block for Y tube and base of centimeter scale 
if. Triangular blocks to hold receptacle on base of board / 
I, Rubber band to secure receptacle /, Base of board to 
hold receptacle K Centimeter scale which fits in grooves 
in Blocks E and G 


cycles of filling and emptying of the balloon 
(Fig 4) before connecting the apparatus to the 
catheter We make it a practice to sterilize such 
a balloon with the set each tune tidal irrigation is 
instituted to check the apparatus and instruct the 
patient It is also important to know the amount 
of suction exerted on the bladder and the period 
this suction is exerted before the siphon is broken 
It can easily be measured by placing a manometer 
m the system (Fig 5) The duration of the nega- 
tive pressure is controlled in part by the caliber of 
the hypodermic needle air vent valve The 
absolute amount of the negative pressure is deter- 
mined by the length of siphon tubing below the 
bladder level However, this is modified by the 
size of the air vent valve 
The desired setting of the siphon loop is deter- 
mined after cystometry Its height must be just 
below the level of the intravesical pressure pro- 
duced by the amount of fluid which the bladder 
should contain before being emptied For ex- 
ample, if It is estimated that the bladder should 
not contain more than 250 cubic centimeters, the 


siphon level is set just below the pressure pro- 
duced by this amount of fluid in the bladder The 
bladder will then automatically empty every' time 
this amount enters it In practice, in determining 
the number of times per 24 hours the bladder is 
to be emptied, we have ignored the normal secre- 
tion of unne and figured only the number of 
emptyings which would be produced by the 
irrigating fluid dropping at a certain rate For 
example, if the bladder is to be emptied when it 
contains 250 cubic centimeters of fluid and this 
emptying is to be done twelve times in 24 hours, 
the total amount of irrigating solution necessary 
for this period would be 3000 cubic centimeters 
The rate of delivery would be 125 cubic centi- 
meters an hour, a little over 2 cubic centimeters per 
minute or about 50 drops per minute The fluid 
should be allowed to dnp more rapidly causing 
frequent irngations if infection or much sediment 
IS present, if not, less frequent irrigations suffice 
The only contraindication to frequent emptying 
is the volume of irrigatmg solution used and the 
time required to keep the reservoir fuU 
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For cystometry with this apparatus, it is only 
necessary to close oS the siphon tube after the 
bladder has been empbed Fluid is then allowed 
to enter the bladder at the rate of about 120 drops 
per mmute, and pressure readings are taken at 50 
cubic centimeter intervals The patient’s first 
desure to void, if present, is recorded, time of dis- 
comfort and distress is also noted Bladder con- 
tractions are charted when they occur Two 
recordings are given, one showing the period of 
areflexia (recordmg i) after a cervical spinal cord 
mjury and one (recording 2) illustrating the spinal 
reflex bladder These figures can be used to chart 
curves if graph papier or standard cystometrogram 
charts are available 


RECORDING I ATONIC BLADDER 


Fluid in bUdder — cc. 

Pressure 

0 

0 

50 

2 

100 

2 5 

150 

3 

200 

4 

250 

S 

300 

6 

350 

7 

400 

8 

450 

85 

500 

9 

550 

9 5 

600 

10 

650 

II 

700 

12 


No sensation noted by patient Capacity over 700 cubic 
centimeters No reflex contractions observed 


recording 2 CYSTOMETROGRAM SPINAL 


REFLEX BLADDER 

Fluid in bladder — c.c 

O 

50 

lOO 

150 

200 

250 

300 

3SO 

400 

450 

500 

550 

600 

650 

*Reflex contraction 
tUncomfortable 
iMtrked ducomforL. 
iDcsire to void 


Pressure 


O 


7 

8 
9 


10 

10 -67* 
laf-po* 

15 -90* 
17 

22 

17 -go* 


lyt 

47l 

34 


Cystometrogram shows a bladder mth 
some sensabon, and reflex contracbons 


normal tone, 



Fig 6 Combined bdal imgator and cystometer at- 
tached to indwelling catheter of pabenb Y hibe is at bind 
der level Note pipe cleaner method of retaimng catheter 
m place and the catheter sbapped to thepabent’s lee with 
adhesive and tube pinned to mattress ° 


A simple combined bdal imgator and cystom- 
eter for the unnary bladder is described which 
may be assembled under adverse conditions and 
which in our hands has advantage over other 
imgators we have used It allows for ahemat f 
filling and emptying the bladder automatiraiwln 
provide bdal imgatmn and permits cyst^met^? 
with only one adjustment True tiri^i 
must be constanUy maintained at *™S^tion 
and pressures to L efficaaoSs 
intelligent supervision We acree 
and Nathan that the chief Lawne 

drainage are ^PPheabons of tidal 

“i To prevent the occurrence nfmf . 

certainly a hfe saving measure . , ^*^on,itis 
bladders’ as Munro’s cases show neurological 

“2 To control the infecbon nf 
after oral therapy has failed P^®ary cystitis, 
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"3 To Incretjc tbc captdtv of » cootncted 
fibcobc bl&ddcT b> progrwTclj Inotuhig the 
hrfabt of tbc iIpboD-tnbe orer & pericxl of vnks. 

V It miy be med w ber c \ ~CT lo iodwdUog 
athctcT or repeated catbeterixatioa b iodlcmte^ 
iritb tbc Edvutafes tbat uttbeptk; KihiUaa is 
almost coQtmuocuy in contact snth tbc Uadder 
vaBs and that it will mt allow the pn:igTcaah*e 
coatractnie of the bUdder which occoia with ao 
indwelling catheter Hrsinttvg away candnoonsir " 

^ chare not used bdal rrigatioD when gmococ 
cal urethritis was p itSLu t but ha “c not bealtatcd 
to start ft when nrethiltli due to an indweQlng 
catheter was a complkatioo at the time of ad 
mhawn, Normal salt or Ringer s tohilVm w th 
dusoh-ed snlfonsmldcs ba ben osed as Irrlgants 
with satlslact ry results. 

Dr 'Fi' i w tii»i S mith unjioglst In chief ol the 
Roj’al \'krtarla Eospit^ points out that the weal 
ness In Udil Irrlgitlrci U the IndwellioA catheter 
Tbcre is the dai^ of ulceration of the uretJum 
and spread of mfectjcn to the periurethral dsnie 
t the pmatata and eptdidvinis, and to the blood 
stream. He points out the ImportaBca of aeoldbg 
txacticB ou the catheter which mi^t traunaUte 
the urethra a^ advocates, u omss osof in- 


dwelling catheters hare done that the atietfth 
changed and the urethra irrigated ereiy 3 b j 

daya 

Vo avoid poasible trenma we hare itri;^ it 
catheter to the patient’s thigh and pfnaed (he tsb 
cooocctlng the apparatus to the catheter to (he 
mattresa. Since these precantkas La e ben «h- 
aerred we have had no compBcatim troa h- 
dwefling catheters (Figure 6) 

We prefer tidal Irrigatioo contrefled br 
c)stomc^ and intelligently s opervfae J to ctki 
methods of treatment of the reccntlr paial>tef 
bladder In patients In whom ft has beea pend 
that Tofamtary control of bladder foactioD sQ sot 
retnen and adjustment to redrr eaiptpLg h 
cnsadsfactory we then coosldcT s j pr ap^ 
draissfe. 


RETERENCa 

3 Mo5t^ D EoftaodJ II sA M dr? 

4 Idan. Aa J 8 ot gjT 4* 
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HYDATIDOSIS OF THE LUNG 

Prof Dr JOSfi ARCE, FACS, Buenos Aires, Argentina 


O N March 23, 1939, I operated upon a 
I 39 year old patient whose clinical ex- 
f amination revealed the existence of 
two hydatid cysts, a large one in the 
left lung and another smaller one in the nght lung 
(Figs I and 2) 

After a prel imin ary pneumothorax, we per- 
formed an antenor thoracotomy under a local 
anesthetic, removed 1 2 centimeters of the 4th nb 
and evacuated a hydatid situated on the supenor 
lobe of the left lung The cyst was uiulocular and 
had no daughter vesicles In accordance with 
Posadas’ method, the incision in the lung was 
sutured without drainage Previously a thorough 
and careful cleansing of the adventitious jxiuch 
had been earned out The incision in the thoraac 
wall also was closed without dramage 
The wound healed uneventfully and per 
pnmam Seven days after the operation x-ray 
films (Figs 3 and 4) showed that the pneumo- 
thorax had disappeared and that the adventitia 
had shaped itself into a cavity containing a small 
amount of fluid The films also showed the un- 
operated upon cyst m the nght lung The patient 

Director of the Institute of Surgery, University of Buenos 
Aires 


was discharged from the hospital 18 days after 
his operation and was advised to return for a 
further operation on the other cyst 

A tomograph, taken 6 weeks later (Fig 5), 
showed the cyst in the right lung and the ad- 
ventitious cavity in the left lung The fluid ob- 
served in previous x-ray films had disappeared 
altogether 

T^e patient was readmitted to the hospital a 
little over a year after his first operation, his lung 
condition is shown in Figure 6 The cyst m the 
nght lung remained unchanged, and on the left 
side the residual cavity of the operated upon cyst 
was greatly reduced m size However, within the 
well defined though slightly rmsty hmits of this 
cavity, there was recogmzed two or three sphere- 
shaped shadows, the nature of which was un- 
known We must confess that, at the time no 
special importance was paid to these shadows, 
our attention was wholly concentrated on the cyst 
in the opposite lung 

The treatment of the cyst in the nght lung was 
earned out a few days later by my colleague. Dr 
Ivamssevich With the object of reaching the 
cyst without having to open the pleura, he re- 
sorted to the extrapleural pleuropexis method 
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Fif t After tie opentki^ U tb< ten hum. the W tie Mfirt cyet. Mexti jo, qw 

ca loaf the CTB limn tbe pmcM^ •< mdhQ F% 4 LatoJ -nj ificr iL ficit efxntiaa, ■ 


Is tie oppodte biq n teeQ tie *H«V» 


(ilao caIM the L«mts-Moadjbo pracetlure) Un- 
fortmutely a •e>'en tnfUmPUtoxy reactmci f<4* 
lid tbanri&iic ■ auia floM tnadr itx tp- 


In tbe pirertl arlt) (FI* 7) An 1 raj 
red, Apart frtXD the fl id to Ute right 
I it^ tbe mUtnl CA Hc) nm existing la 
tmg "ivl dearl\ ccntAlmog 4 or 5 nmll 
lAped ihidosTA, tw <rf thra KminglT 
an tboAC *f « ptrvfciQsh- LAter ad x rav 
3 } fhcMcd A t Ul ooadO of tbe right 
to tbe pleural thfckniJng »hfch foDowrd 



tbe serDOt pleuntu. This cpadtv bid tbe lesda 
of tbe aDe\eatfnJ opmtkci 00 tbe cyst (brWre, 
enaatioe tod dnioage) wbfai bu ben pa 
lonoej 2 gucths p rat taB lr Tbe retldial cr by 
In tbe Wt long was slEO inble tboogb tit 
round ihadosTt tberah) bad altered their porinca 
ihgbUy Flfures q, 10, it » 13 and it ilo*' 
trale tbe er^tioo and grcrwtb 0/ the apboe- 
tfaaped ibadovs u the left bmg These Qiaa re* 
prtd tf c e cedj tbe affected tooc d tbe 
orlgmal film. The patient re t ained t h b ie» 
Idcice b tbe coontx} altei tbe alin 
had healed cmpletei} aod m aihbcd to iwl 
ns perk>dlcA% 

Thlrlj- months after the first opeiiliw and U 
after tbe discmcrr of the roonded-^ped liaj^ 
ona Inside tbe residusl cavlh of the Ht hmg. tie 
parient »as readns tied t tie bc»«rlta1 and 
films srere Uien (Tips, 15 and 16) The pfesr*! 

Igbt nemilhora hsdcfcaredcr' 


opadU 1 tbe rigbt nemhhora had cfcared cw- 

alderaW J tbe Wl ooe tbe residiiaJ cs far bad 


after tie fint operation N fl™ b seen “ tSc ™«*ai 
csntT M 7 ew- 


dmpfearrd and i liapfscesas the 
of a h>dslid oat. Had »c not been aasrt of t* 
foraer p e o ei ae f a ejat In that eMCt pbee s™ 
of tbe o'oi (ion of If revidnal caefft 
ha t been Indined I male a dhgnorii of prfn^ 
hvdatid ent of the long Instead, onr 7®“^ 
careful ob*erv a tlon of tbe cvolulioo of the rarity 
aOenred os t sUtc that It wu a kyitld mar 
Ttnct buids Uu tnJua! tariX Xbr m 0* 
Tbe ceoeral CDodltloa of ttr wurttolral 


Tig 6 April g, ig4o The shadow of the cyst m the nght lung, noUce the large amount of the fluid m the 

right lung and 3 small ones m the residual cavity in the pleural cavity on that side The residual cavity of the 

left lung are visible. left lung is shown to have s small shadows in the roent- 

Fig 7 Treatment has been started on the cyst of the genogram, May 10, 1940 


and there were no subjective symptoms of any 
kind Until told he should have to undergo a 
third operation, he thought that our interest was 
confined to the postoperative results of the earlier 
operations 

In considering this case, two hypotheses are 
suggested First, a new hydatid cyst, developing 
next to the residual cavity of the previously op- 
erated ujxm cyst, might have grown to the extent 
of occupjnng the very same site where the cavity 
was formerly situated This line of thought would 
signify that tlie new cj^t was already present at 
the time that the first operation had been per- 
formed though It r\as of so small a size that it 
had escapied detection 

There are two objections to this hypothesis 
(a) the preliminar) pneumothorax— through the 
total collapse of the lung— would have revealed 
an\ other abnormality, (b) had the abnormal ele- 
ment been so small that ex en the collapse of the 
lung were not enough to rexeal its existence, the 
palpation of the organ dunng the operation would 
hax e done so In the case of the left lung xx e fell 
oii/v one tumor, and onlx after a xear did xxe 
suspect that somelltin^ else was dex eloping in the 
same phee Finallj , since the groxx th of hx datid 
exsts is a slow process and as xxe had observed 
the sphere-shaped shadoxxs grow, so to speak, 
before our xerx exes inside the xxell defined con- 
tour of the postoperatix e residual cax itx , these 
obserxTitions xxere also opposed to the diagnosis 
of a new cx-st 


The second hj'pothesis— infection of the ad- 
ventitious membrane or of the fluid contained 
within it— is still less likely to hold good The 
fluid had disappeared completely without giving 
nse to either subjective or objective signs and a 
year later we had seen its place taken bv the 
newly formed shadows It was, therefore, highly 
improbable that fluid had appeared once again 
and become infected As for an infection of the 



Fir S Total opaatj of the ripht hemiLhorax Four 
small shadows in the residual ca\nt3 of the left lung, Jul> 
i 5 i 1940 





‘bb TOUd bMn CBIlMd 
bo^ local and focal nactiooi {oertber with re 
PeW|*^ of a defree oo^ gwaJ coo- 
^ <rf tte patient It inutt be rememhered. 
bo^'w (Mt the patienl* oodltioo bad been 
eraflerit liuwjfwnt tbe period al ob«n-ation. 

Ueha ealreadj-ttiwd that oo datwhier retf 
oa were found huide ibe cyat (o the cmne of 
tbe fim opera tkn. Of thla we can be certain be 
«o»e It u our piacttce ajwa\a to cany out a 

thonwjbaeaj^ and deambi; of tbe Inner aspect 

of the AvfU tr\ tncacB of tbe « pnctJiirf 

}^t liin tbe oae of a bkaJ -e Narioal apecuhijn. 
Thu taftnuacnt and the oiretul riiT>«in» 
d\-enU^ aHoar .pcedler beaBoy wbetJun tbe 
wound a lutiued without dialmge, ai tn Ibb 
caac, or tbe cm ca -ft\ li manopStxed. 


"ITwrc Ii DO doubt tbat In titance tad b 
tplte of tbe ibofDujb rV<n«tTig (J tie td> 

•mt fertile icofkca miat ba^ e rtnaioed tad b 
TO£» tn that ckued pooch liidj bdrd 

both a nmanunlaUoo wfti tlx bru o ct ibJ tw 
and outward draiM^t. Thla b>i«tktb b m 
affetied by tbe pfwettt ediheptwt£peiiti\efaid 
•potted in tbe reaxlnaJ cariri tu flidd ace 
hare been aaeptk blood aertcm mbkli a* mb 
•orted later oo Ibn* albwinf tbe ictira to i 
floe Iniide the oa -it) Tbe hrdalid nafca- 
iwoJtJDf fttoa the accCcea— were teen to (tw 
ander menlgnjographlc olnenatloo, ud «M 
ihoe v-nkles ha t aUalued ruffideat ttf to 
occupj' the lurlace of tl* refldual ca ftj thdr 

r at ahadova appeared aa a new brdatjd cyrt 
tbif locaJIt 
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Fig 15 September 8, 1941 The residual ca\aty hai 
disappeared from the left lung and its place has been taken 
by an uneven shadow resembling that of a hjdatid cyst. 


Fig 16 A lateral x ray view shows that the cyst’s 
shadow IS not even The contour of the residual cavity is 
no longer visible, September 8, 1941 


This explanation was confirmed at operation, 
for wfe found, not one hydatid with a mother 
germinatu e membrane contaimng daughter vesi- 
cles floating in the fluid but several isolated hv- 
datids, in intimate contact with the adventitia 
The patient was again submitted to a pre- 
liminary pneumothorax which caused a partial 
coUapse of the lung We found that the lung had 
become adherent to the thoracic wall in the axil- 
lar} region, a little behind the antenor thora- 
cotomx, thus pavung a road which allowed us to 
reach the c\'st w ithout opening the pleural space 
This adherent zone corresponded exactlj to the 
lung adhesion found at the first operation 

Under cyclopropane anesthesia, we resected a 
few centimeters of the postenor segment of the 
4th nb— alreadx afifected bx the first operation — 
and we came upon the zone of adhesions After 
crvstal clean fluid had been removed bv means 
of an exploratorv puncture, and, without having 
to cross am lung tissue, we made a superficial in- 
cision in the same area which opened a cavity 
the size of an orange From this cav itv some sev en 
or eight hvdatid vesicles were extracted, apart 
from those which were released bv the inasion 
and carried awav bv the fluid which came from 
the cavitv while the first incision was beinc en- 
larged 

The vesicles shown in Figure 17 were removed 
from the adventitious poucli with the aid of an 
ordinarv soup spoon, this instrument we have 


always found most useful for the purpose of ex- 
tracting any daughter cysts The speculum pro- 
cedure allow ed us to remov e the remains of other 
daughter vesicles, w ipe out the remaining fluid 
with gauze swabs and finally to carry out a 
thorough cleansing of the cavity In spite of the 
existing adhesions, we sutured the walls of the 
cyat to the edges of the incision in the thoracic 
soft parts, without including the skin A rubber 
dramage tube, supported by gauze, and a few skin 
sutures to decrease the size of the incision com- 
pleted the operation Figure 18 shows the pa- 
tient’s left hemithorax after the third opieration 
Some vears prevnously, I had the chance of 
operating upon a woman patient who had a hy- 
datid evst of the nght lung and another one of the 
bver After insufflation of the nght pleura (pre- 
liminary pneumothorax) and under a local anes- 
thetic, I earned out a postenor thoracotomv 
through the 6th nb A hv datid cy st of the infenor 
lobe was found— the contents were of a hyaline 
nature with no daughter vesicles— and it was 
treated according to Posadas’ method (evacua- 
tion of the parasite and suture without drainage) 
After operation, x-riv films showed the appear- 
ance of fluid in the adventitious cavity A year 
later, the liver evst was treated with the same 
technique But hav ing found a suspicious shadow 
at the former lev el of the lung evst operated upon, 
and under a general anesthetic with cv clopropane, 
we performed a new thoracotomy in order to 
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flub, a tnJl fire Into tl* ether bottle and a biu¥t 
of flamin* ether all throoiii the room. It b the 
pattern tor most acddenti of thb type. Fre 
qnently the maditw has been ataned or etopped 
Jmt before the fUih bst /oit aa often there haa 
keen no prior manipuhtkin of the twitch. 

In S7 of the 58 caaea, the IgrUted aoe»betk 
mlitaie baa been ether-air The other toddent 
iDvohed cjrlopropttae-afr No one waa lo/tucd 
to 47 of the cues (46 ether-air and i c^xkipropaoe 
air) In all 58 cues only t patienta were aflecte^ 
ooe waa iQ^tly and the aecoad acriooily burned 
about the bead torteotia, i norte, and 4 aoc»- 
thethti were Krlooily banted, i aneithetbt and 
5 iniBeona iQthtly tolored. Thb record b a 
atrlLlog tiibate not to the afety of ether but to 
the retarding tof oence of air (a pp r mlm atdy 79 
per cent nitrogen— ii per cent oxygen) on 
torce arid propagatloo of the p r taai re and 
waTea of ether cambmtksB with air aa ftw in Mi w l 
whh ether-cxj'gen ether-oltroca oxlde-aiyfcn 
mixiuro. long period of toieralicQ of thb 
haxard hu been due torgelv to thb lactor of reb 
tlve h t rmir a n » !ju whia s aaodated with the 
coenbostton of aoy aaerthetk mixed with air 

Thb t>pe of anertbetk fire or qpiorfcai b coeo- 
pletely pnmntahie today beeaoae of the pm g m a 
to dei^ and caoatnctlM of foctioD and vapor 
Uing martitru-a. Inferior apparatus praenta 5 
poaible •ouren of dectrical iplarks or area apabk 
of igniting anr cocnbustlhk anesthetic mixtare. 
Tliepe are (i) arm prodaeed at the make or 
break, of the eleetrical drenk by the ordinary open 
switch (j) fpaiki produced by the reT^vtog 
armature ol tne motor ^) aparka pro d uced by 
the electrical aurrat whld may be imdwcti b 
the Tni>f 1 ihell of the cabinet by the operation of 
the motor (4) qiaria prodoc^ by static elec 
tiidty caitaed hr the frictxo of parts of the ap- 
mratos wfthb iCaelf or against external objects. 
The mdoced dectrldty to itein 3 or the static 
. lu i g e may ^laik to jumping tw air gap to a 
groemded ob}^ or pertoa r to an angrounded 
object with a large dectrfcal capadty (5) arcs 
prodneed by the and, °Kae often, the break 
of nyi t i ct oi the plug with the wall socket. Thb 
may be acddentid as when the coedocting cable 
U kicked, stepped 00 or drawn too taut. 

Modem des^ arsd conatructloa of suctloQ and 
apofixhig apparatos and of electrical fixtorcs for 
oae to operating rooms have psovlded the sore 
protection (rtan thb source of Ignltioa which 
ancsthetbta and suigeoDS most detmnd for tbem- 
sdvea and ibor patienta to the baxardoot or 
cmnstance of an anestbetic-ladeo rooxn nn- 
a Tsidablv prod ced by inaufflattoo aneat heifa . 


I Ihe open ard^ swltcheisre rrited k 

memuy twitches. The epeoiw and fW.. ^ 
the orenit fa secured br ihetidag cf^ran 
in a gbas tube in whlcn are seaM the 
ends of tlu dradt 

s The motor fa sealed so that no oodet k 
poaalble bctwrrn the totemal parti of the note 
and the external a tm osph er e. 

t and 4. The metai shell or cabinet ii fml d 
imduad and xtoTfe electricity by pcmalri 
Grounding fa aotomatlc ahen the 
cable of w nMctiW k fomalKd with ■ thra 
pnog plug which fits into a triple conlxct said 
na taming a ground One buOt into ths axiet od 
wall daring the EnataBatkn cf the ekctrkil to- 
torts. If the wall socket fa tbeccmatliaaldn- 
ble emtact type, made to rectheooly 1 tn 
irrong ptog then the metal abtoet neat U 
gToended 1^ a dangle wire attached it one of li 
ground and at the other end to an unpaJeted fart 
U the cabinet or to tbe third and amae>lrra|d 
the thm TacDg pfis The three pRUg co} 
then be fitted to the doable coDtact aod^ hi 
Goeana of a btiuble adaptor ahidipro> I das 
for the eccneclkn cf a ground Tire to the "pool 
prong” cf the thrre prong plug 

5 Arttog at the wall aoaet plug coetict ii u 

be avoided during the danger perU hr Bails 
the caineciioQ beort the tnekhesfa ts 
and bv not brtaktog the coosectloD ait fl lb 
room 6 rentllnUd free of the ccenhuitttJe ip** 
or gaaesi Furihennen, t prevHit acride™ 
breaking cf the phrr mcket cootact darim^ 
danger period, the ptog socket cnunedlcu dicw 
be of the locking type ( 6 ) nie ptog anoot U 
simply pulled out beauae h is inefted bio tie 
wall socket and locked there by psrtkl tare « 
twist Aho, the waD ootJei ihould be dtaatd 4 
or 5 feet above the floor to avoid the floor too 
at which the anesthetic most cf ten taed fa rap* 
litng maditoes, nuBcly ether teodi to sccbbi*' 
hateoeanae of Iti heavy density _ 

These safety devices bava long been iiai*» 
toboapitMlM thortoes. Ignorance cf the 
and lack of d<tTand by anesthelfats and 
have permitted the growth 0/ the pfm®l 
oa ahiMtloc wber^ most toilBitkio a^ 
thestu today are gfmi in the pttaeoa eit^^ 
and obvious and pre% eatable teureea of ignHM 
There fa another method 0/ securing a o^ 
plctely »fe suction and Yipoxiatfan and 
or the use of srafl outleti coeaecled by p ff* 
to a remote centrally located soiree of 
and preaaure. This arrangenienl faj^ 
respects Ur sei 'cr it fa saltshle coly 
tiou to the process cf caatriKtlai or renma 



GREENE HAZARDS OF FIRE AND EXPLOSION OF ANESTHETIC AGENTS 75 


Many anesthetists have reported, after an acci- 
dent or two, the adoption of inadequate methods 
of prevention such as buying another manufac- 
turer’s apparatus not of explosionproof type, or 
avoiding machmes which suck ether into the com- 
partment contammg the motor, or discontinuing 
the practice of refilling the ether bottle while the 
motor IS runnmg We know, however, that no- 
thing short of the complete scheme of safeguards 
described here is entirely safe in the hght of our 
present information 

The additional cost of such safety features as 
we have descnbed is not prohibitive even for the 
small hospital The extra expense is a permanent 
investment to be regarded as insurance agamst 
costher mjunes, property damage and malprac- 
tice claims A plaintiff’s lawyer would have a 
field day with a damage suit resultmg from a 
fire or explosion ignited by a suction or vaponz- 
mg machme 

The approval of the Underwriters’ Laboratones 
which is always sought in practically every other 
type of electncal apparatus, should always be de- 
manded by hospitds and practitioners seekmg to 
buy suction and vaponzing machmes for use with 
anesthetic agents There are many safe and ap- 
proved models available through most of the 
manufacturers This recommendation is m Ime 
with the authontative editonal statement of Dr 
W E List, “In new constructions, the installation 
of explosionproof electncal equipment should be 
mandatory, and, whenever possible, hazardous 
fixtures should be replaced m old constructions ” 
We believe that it is the duty of the anesthetist 
to inspect the safeguards necessary for safe insuf- 
flation anesthesia and to insist on maintaining the 
very high standards of safety expected of all types 
of anesthesia It is lopsided wisdom to follow 
stnct antistatic precautions m the major operat- 
ing rooms, while, m the “tonsil” room, one con- 


tinues to expose a roomful of ether to a dangerous 
suction and pressure machme With the few and 
simple safety measures described m this paper, 
we can prevent all anesthetic ignitions by this 
type of electrical apparatus and so ehrrimate 
about 25 per cent of all anesthetic explosions and 
fires Indeed, the hazard and its prophylaxis 
have been officially recognized to the extent that a 
Canadian law was declared m effect on May i, 
1940, making it mandatory to use only those 
models of suction and vaponzmg apparatus m 
the operating room which meet the st^dards of 
fireproofing and explosionproofing spiecified by 
the Ontano Hydroelectnc Power Commission (4) 
These standards have been satisfied by the better 
types of machine offered by leading Amencan 
manufacturers smce 1932 

SUMMARY AND CONCLUSION 

Fifty-eight cases of anesthetic explosions and 
fires Ignited by an electncal spark ongmatmg m 
suction and vaponzmg apparatus are reported 
The hazard has been analyzed and the five 
zones hkely to contam sparkmg or arcing have 
been descnbed 

The safeguards agamst these five dangerous 
zones have been described in detail 
We have reached the conclusion that this type 
of anesthetic fire and explosion is entirely pre- 
ventable with the knowledge and apparatus avail- 
able today 
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fl i t fa,atnIlcJfirt hi to the ether bottle and a bont 
ot flamfn* ether all thraofh the room. It h the 
pattern foe mott aeddeot* of thh type. Fro 
qnentJy the mnriilne haa been itarted or atopnal 
fiat baore the flaih but |utt aa often there hai 
been no pm manlpokUcici of the twitch. 

In 57 of the 58 cate*, the^nhed aneathellc 
mlxtoit hai been etber-^ The other loddat 
famih-ed cyciopTopaoe<lr No ooe wa* injured 
in 47 of the cates (46 ether-air and i cydopropanc 
air) In all ^ cues only 1 patientt were aflected, 
ooe was tlightfy and the teecmd terkmly borciM 
about the bead 1 luijjeuo, i atme and 4 aivs- 
thethU were icrkrtaiy burned, i aneitbet^ and 
5 BJ T^ecn a lUgfatly injured. Thk r«iord h a 
ttiDdnf tribute not to the safety of ether but to 
the letaidloK infinence of air (approxiiDaiely 70 
pet cent rutrogen— 11 per cent orygen) on the 


force and propagalkn d the pj e« ^ and 
a with air aa 


waves of ether combaattaot with air aa axnpared 
with ether-uijfUi and ether nitrous adde-oxyren 
mliturca. Tht long pei^ of tcdeiatiao of uda 
haxard haa been due i*^KefT to thh factor of rda 
tire barmieaanesa which a laaockted with the 
cocabmtioe of any anesthetic mixed with air 
This type of anenbetic £xv or (TTpinafcjn b am- 


pletdy premtahle today becaiae of the pf og iu a 
' Q ana vapor 


m dedgo and awtrictira of toetkn ana vapor 
ixfnt murhfniHi Inferior apfuatoi proenta 5 
pcJbV sources of eiectckal iparLa or arcs capable 
of ifniUng ant combustible anesthetic mbtoie 
These are (1) arcs produced at the maLc or 
break of (he electrical drcult by the ordinary open 
switch ( ) sparks pirodncrd by the reroWng 
irmainre of ttw DWtOT (5) spai^ produced hr 
the dectrical current which tQa\ be farfacarf in 
the metal ibeQ of tbe cabinet by the operation of 
the motor (4) sparks prodoced by static elec 
tndty caoBcd bv tbe metioo of parts of the ap- 
pMtos within Itself or against external object 
The induced ei e rt ricfCy in hem j or the static 
charge may spaik in }amp(nf iIm air gap to a 
grtamded or penoo or to an ungrounded 

object with a krge dectncal capsdty (5) arcs 
produced by tbe and, more oftei, the break 
of CDOtact oi the plug with tbe wall socket. This 
ma\ be aeddent^ as when tbe cooductisg cable 
is kicked, stepped on or drawn too Unt 
Modem dest^ and eo ns troctioo of soctioo and 
raporldog apparatus and of ci e ctr icaJ fixtures for 
use in operating rocma ba e pcorided the rare 
proteetke from this sonree of ignitiaa which 
arwstbethts and rorgeoos must demand for tbem- 
sehes sod tba patients in the boxaidous dr 
cumstsnee of an anestbetk-ladrn room on- 
s ofdabl^ p rod u red bj noufflatbo aoestbesh. 


I The open ardw swHcbes sre rtpbof h 
m erair y switches. Ine openiu sod rW>. ^ 
the drcnlt b secured by tbcSlt* of utdt 
I n a gbsi tube in ahicii are seaM (i« 
ends of the drcult 

1 Tbe motor b sealed so that no <-t T [tj. i k 
possible between the internal parts d tbt totm 
and tbe external atmosphere 
J and 4. The metal shell or cahbet is frmi if 
MMiatd and tieJk eJectiidty by grciinirj 
Grounding b antornatic when tbr cmdod^ 
cable of the machlnr b fambbed akh a tbrn 
plog which fits into a triple cootset nln 
ccclsbihig a ground line built ipt theiociettd 
wmB during the fnttsTIstion of the tleclrlal b 
tuiea. U the wall socket b the cocnruticnal dn- 
hie contact type, made to receive only 1 tt 
prong pfsg then tbe metsl abfaet met k 
grounded a dangle wire attached ttcoe add 
ground and at the other end to sn uspalcted ;tn 
d the cabbet or to the third and anuKd meg d 
the three prong phig The three prong F«>C 
then be fitted to uie dcuble contact sodit b 
means of a mltahle adaptor which prork tas* * 

for the connect ■» of a ground wwj to tie 

pronf^ of the three prong plug 
5. Ardog at the wall n^et phig ceabet kb 
be a\'cdded during the danger pern b|r 
the ceneeclion beort the asotheib s tts/uf 


and net breai^ the ccnaectiou_gp ti ^ 


room b -entilated free of the combcitilile rap* 
or gtset. Funbeimoee, to prevent loUe^ 
hreaJting of tbe phig socket coatset dariM * 
danger period thepmg aockel cooncetkn 
be of the locking type (fl) The pJog aax* » 
simply pnDed out because It b Inserted Into l» 
wall socket and locked there by paitbl tin • 
twbL Abo, the wall outlet should be sitaiOT j 
or 5 feet shove tbe floor to svoid the llocr Jrvd 
at which the anesthetic most of tm sned 

Irmjr Ira rhlnM ^ BSiDCjy CtheT UodS tO SCCSmS- 

late because of Its heavy density „ 

These mfety devices hsve long been syi^ 
I bospftaJ anthcntiei. Ignorancr of tbe 
and bd. of demand by aneslbetou and 
hsve p er mitted tbe growth of the 
00s sJHatioo wber^ most 1“*^^ 
thesks lodsy are given fa the pr***/**^^-* 
and obrloui and prevcntahlr sources of 
There b another method of securing s 
iJetely safe wictlon and rapofuatke and 
fay tbe use of wan outlets connected by ptp^ 
t remote ctnuaDy located sen^ « 
andpeessure Thb arrangeineBt b 
respects however It fa saluble only fw 
tioo fa the process of oocitnictioo of fcoo' 



is 


^rtC Ov ^ _ elTVCC ^.rCTn'S 


be datoas- - vd f ^ \.aes ol ^"'"tT cnatV o^^“;:poTted 


vcVic agca'- ^^jjda^\c ^pvendaV^ o^ Dt 
A a^Vii?i tCCO^ , c,VCL^^^ ♦riWaVlOt^ vAp 

n US'-- ^^„ol e\ec'-^''^,Pt ^c.tpieW” . , pdao^'^Vi-s^eVVet \ 

Jv-rAoSW^P^ A V.VvCa'" f ,„ o\d COtvS^^ \ eUSt i ^Teigt'J'^? Pov;« ^ 

'X^oTN , ai^^-lnAaced vbe at''^?^Uab > nV ^ .^\ccvrvc , 


P*'^'-’ rool e\ec'-^''^,Pt po^^ ^c.tpieW” . , pdao^'^Vi-s^eVVet \ ^tvisswa 

rAoswaP^®”, v.Vvca®'f,„ oAdeo®^ „ps\,be'-'a'- ' ^teigaJ'V Povjet 

nSS.«» too"-'””' 
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S EA'EkAL jTOii Be\xn latrodoctd bb 

pftpci CD iEdb( hctiuii «nh ibc lUtc 
ment that damxao opmtbn opoDaber 
nbof thbt>pc ttf qoestkmed tua latCTnn 
and assiau ti u t tbe anatotnv and patbognc 
lb of tbdiDcbemb and fotmd that th^had ttj 

htUe kjto*led*e of the aab}ect H coDstdcred 
thb a rcaaoc for hh prcaentatkm of tht irattcr 
B ■irtae of hbpaprr and the th-n-eacdlratdb* 
ctmiona aUdi fnve apprarcd in recTDt taxa, o 
familarity « (tb tbe problnn of iMrog Iienila do 
loo g tr prt^-tili. It a our hnpreiaioQ, boacw 
that the qBHtkm of treatment with paxtlcnbr 
refermce to tbe dbpoaltloD of tbe aac, bas been 
nude aooecnaarilj dlfBctLlt. Tbe poipoM; cf tbb 
preaeQtatkn la to deaanbe a^alo the anatorotal 
relations ta cEdai^ herebs ajcd to ad *oate a le 
ton to tbe older and fimptn' metbod of dealing 
aitbtheaae od its cootenti. 

SUdjDf henua, as tbe name (mpbes, ba bemb 
m wfaldi aome ponbo of retroperitoo^ naos b 
dravn don into tbe ne of an Ingnioal benua. 
Two tvpea ham been dean ibe d tn* ) The 
more coemuM ariet^ b dealfnated w p&raaac 
coUr t partblhr eictcaiaccalir variety Thb 
l)-pe cnrrwponds altb that described bv Moacb* 
coasts asa oenua prodaced by a pulDogmecfaa 
num Becaose of the locreoslog ilze of an mdl- 

Teva W Dtriaai W JfTrrr ^ \«nWT«Uta rmnrrwr 
UtWx] KVk^ cad fWraitaaU W Surfor UvOmI 
uJ niesa* MiaanJ Ho^uk. 



red bemia] tac, traetkn b nwdeoo tb([adrd 
peritooenm nolil some portion of rrtrcpoiioraJ 
v'tscss, usual]) cecum or descending ccixi, h 
dnn Into the mc. Loder drt am^LB 'oi. 
there b ahsoat inrarbbh a free fold ti pedto- 
ueum cwnprain* the s terioe sail cf the ce 
The postenoe malL honvcT bnudcapbUwd 
with hs partial perrloocal fatrestment 

Tbe tectnd type ahlcb b itstbtka^ aod 
less common, b ^ ctlroaiccnlai or ociem Hr 
ma. Thn co n cstMo d s to Moscfacosrts bentdb 
pushing meciamsin. I benibs of tbs tjie. 
t^ebem together ailh Its pcrltoDcal cnvoi^il 
pushed directly througb the hemul oci£ct. h 
nmtt be obviou that nxb bembtloD cannot ae 
cur in indirect hmas If the lacenbr opfaiad® 
for tbe genesb of oblique msninil herab b tp b 
acctpJwL It tspoaafbb bower fee tad) bo^ 
to present th jiaali direct hemiil onfim, » 
faernbttoQ of the hhddrr b oot mlreqoeet b tb 
type cf hemia. 

The Bieratuft on the nb}ect correctly ea^ 
ska the ptMbilhfct cf se\ ere betnorrhigc tad « 
potential dev tafiaik* of the contained ie»*Brl 
oftugei leailae U the tndlcg DfltTireo/lierernB 
b not retmfTured snd if ml^nided stlenJjO w 
made to dasect the boat! from tie tac coder iH 
mfacDPCtpooo that it b fiied by influro-i^ 
adbessou- Such icodenti have ocroned Ib«^ 
to b "bte ihb danger VI rlocsirei bods of dal*? 
with the bowel and the lac ha c lecn devued 
The*e fail nto t o maJ caterorie*. Th e* 
ovwt often recommended coediu tf attnrj** t» 
p, tnoue the posterwi wall of tbe losd cr t 
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Fig 3 Disposition of sac and its contents in sliding hemia a, Pursestnng closure of sac 
b, Dissection of sac and bowel from cord structures c, Reduction of sac through internal ring 


create a mesentery from the peritoneal tissue of 
the sac Such methods have been descnbed by 
Hotchkiss, Walton, Bevan, and several earlier au- 
thors The second method, originally propounded 
by Moschcowitz, and more recently advised by 
Graham, consists of a free laparotomy inasion 
with reduction of the colon from above and fixa- 
tion to the postenor abdominal wall 
These methods are based upon the fear of in- 
jury to the mesentenc vessels coursing beneath 
the bowel which occupies the hernial sac The 
illustrations which usually accompany such de- 
scnptions give the impression that these vessels 
retain their normal relationship to the areolar tis- 
sue over the iliopsoas muscles This is an obvious 
fallacy Once a viscus has entered a hernial sac, it 
has, perforce, left the abdominal cavity As it 
emerges through the internal ring, it comes to he 
upon the transversahs fascia together with the 
spermatic cord, as is the case in all indirect her- 
nias (Fig 2) Such structures can be reduced 
from tlicir adventitious position upon the floor of 
the inguinal canal with the same ease with which 
tlie3 reached it In fact, such reduction is 
achieved incidentally in the vanous operations 
de\ ised There is no logic, once this has been at- 
tained, in attempting to create a mesenten or a 
postenor peritoneal imestment for a portion of 
the colon which normally has no such serous 
h\ er These procedures are time-consuming and 
are technicalh more or less difficult, and thej 
serve no useful purpose It is quite sufficient in 
hernias of this tjqic mcrel\ to close the sac, reduce 


It en masse, and repair the canal in the usual 


fashion 


TECHNIQUE 


The sac in indirect inguinal henna should 
always be opened high on its antenor surface, in 
order to avoid injury to the bowel if a shding her- 
nia should be present This portion of the sac is 
almost invanably free and can be incised with 
safety Once the sac is opened, the contents can 
be inspected and the true nature of the hernia de- 
termined If colon forms a portion of the poste- 
nor wall of the sac as is the case in the ordinary 
sliding hernia, the following simple method of 
dealmg with the sac and its contents is used The 
reducible portions of the bowel are returned to the 
abdomen A pursestnng suture is then placed 
about the neck of the sac, extending as high on the 
antenor surface as possible and on the postenor 
side as close as is safe to the reflection of the peri- 
toneum onto the colon As this pursestnng is 
pulled together, the bowel is turned upward and 
the sac is closed (Fig 3) The sac with its con- 
tained intestinal floor is very readily dissected 
from the cord structures in a manner comparable 
to that employed in nonslidmg hernias This dis- 
section must be earned well into the abdominal 
nng, and the sac and bowel reduced into the 
abdominal car ity Closure is then effected as m 
the ordinarv hernia bj suture of tlie trans\'ersalis 
fascia snuglv about the cord to reconstruct the 
internal nng Further repair can be done accord- 
ing to the practice of the operator It is our prac- 
tice merelj to repair the internal nng by a few 
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S E\'EJtAL jran Be\m I tiodo cni hb 
paper od tlidJDg bemk whh the eUte 
meat that durlof an opendaD ponahcr 
nia oi thb tj-pe, he qi^bned hu ioteroe* 
and UKStanU u to the anatoniv and patbogmc 
aacd lOdmx hemk and foui>d that they had >-ety 
little bwwledce of the aobject Ho coostde^ 
thb a reaaoo tor hU preaentalioo of the iratter 
Bj virt e of hb paper and the other esceOent db- 
cuoSora wfakh ha e appeared In recent )Tara, nn- 
famUtadty irith the prabletn of lOding henda do 
longer prevaJta. It b oar ImprTwtrm. bOTrerer 
that the queatkn of treatment, vlth partiodar 
reference to the dbpatftkD of the aac, haa been 
nadeyaneceaaarQydllBailt. The porpoao of thu 
preaestitlcm li t i^acrfbe airaln the anatomical 
ndatioai m ihding benoa and to adrocate a re 
ton to the older and tlmpbr method of desfing 
wltb the tac and tieonteDta. 

SUdbg hernia, tj the name {mplia b a benda 
ID ahkh aoBtf ponbe of reiroperitoDeal rbcna a 
dniwn down lot the aac of an Inniaal berola. 
Tao ORCi have been deacrfbed (IT* i) Tbe 
more comimn \aheO I* detignated w paraaac 
oibr putianN ntraaaccnlar \artet} This 
t}-pe comaporxb m(lh that described by Moach 
mwitiasahembpcodocedbva polGca inecha 
nbin Because ol the IncreaaiDg sue ol an htdl- 

Fraa W Dnui«a ot Saraar W NaiW^Wn Irfrcratr 

Uiaca] Sdoot •ad tic DrpotBMtJ •< Safuj W M Irt ail 
aM<a i«l (Voao M— 



reel hernial sac, tractioa b maib ee ihtrai^ 
peritooenm nnlfl some portion ai retropgi li rd 
vaens, tanaBy cecum or di*a~»^rn ofea, b 
drawn Into the me- Under these dum astiBra, 
there b almost invariably a free fold cf perb- 
oeam CDjnprbfn* the anterior vaH cf tk bc 
T be post CTJor waJJ bow e r er b made np erf bad 
srlth lu partial perltooeml InvestmeBl. 

Tbe tccofid tvpe abkh b stathtictly nod 
lesa reenmoo b tbe extranccubr or ndewkr 
nla. ThbciwTrsrwfidstoiloKbaTski'ibosw^ 
pusbln* mechanism. In bendai erf Udi tT^e. 
nsens lofttber with Its peritoneal OTtdai s 
pushed dirrcth- thnaigh the hmnal oifift- It 
most be obrlooa that soch bembtioe emc* tc 
enr Id bidJrect hernias if the sacoiliT aptusuita 
for the g tiKjrfi of oUiqwe incuJnaJ bemb h ts te 
accepted. It b p caa fbb, la n rtv e r tcemcfabiga 
t pmot Ihrooffh direct berahl onfires, i* 
bembtica of tbe bbd^ U sot hfirgueal b lu 
t>‘pe orf hemb , 

The Bteraturt on the iob)ect tutectlr 
«!«■« the prwsTbJDiles of se%eTe beBwnhagtuww 
potentbJ «ie%luJliatioo of the contained ieta«t 
erf large Intortlne if the sliding nature of the teraa 
b Dot recognued and If stt eaq^ ^ 

trufU ijj dmect the benrd from the sac under tie 
mbconcepllm that it b fiwi br Int a ra att^ 

Sodiaccldcntiha'c occurred. I sro 
to obviate thb danger rarxws irethod* of dts^ 

with the bowel and the aac ha e beea^f*« 
These fall into two main calegoria Tk «« 
HMst often rramuneoded cooshts erf atlef^ 
p lumiae the pesttnot wall of the ha*” ^ 
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to t am of fine tilk in tbe tnwemUi bsda wli Icfa 
□tLmnr tills spCTture to spp niT i nt» ti»}y hs aonoftl 
(CrDensiooi. Tlie coed b thn tOowtd to taO badk 
Into Its normal poiilVn and the a.poonrotiso( tbe 
dtcmal obUqoo is mmlted over iu Honcrer tf 
ooe cb ooac s to sot ore tbe Internal oUlt^or tbe 
other layns of the abdondiial smll, tbk inn be 
dooe afta complete rcdoclkn of the toe u In the 
xtfinl fonna erf betnla. 

Bordkk and Hlginbotbam have advocated dhrl- 
tloQ of the spennatk: cord in hernias of this type, 
dronpmg the central end back into tbe peoperho- 
neal space and cnmpletdy dociDg the cnoaL This 
b a worthwhile adjarant in rerr bije and >Tiy 
dlScolt bemias which Involve tbe intemai ring 
It b not oecetcuy however as a rooline pcoce- 
dare in operatKos for tbdlni bemla. 

It b freqoently stated that tbe pcognoab as to 
r e oi rren ce is mneh poore r in dkling bemias *h«i> 
in thcordioar^ varl^ Thbhas oot bcenourex 
perience. In a series <rf 14 cases ot lUdbag bemh 
treated by the ilinpfe method described, there 
have been do known recanencea Nor b ibeie 
tbeoretiod reason to expect more ftnivient laOufe 
th«o b tber t>'pes <rf bemb. If asythlof tbe 
bulk of tbe redoared arfon thoold p r a d u ce some 
nKa«ueQfprotectlaos{ala«tbemblloab> acUn( 
as a pod 0 oofersgabst the newly repaired bter 
nsl ring 

Tbe extnaacenkr oe poshing benia leooires 
very hole coomrat As stated, thb type of her 
ma b not to be expected b bdbect taca It nay 
occur, and anqttestionabir doea, (a a certab ooiD> 
ber of direct hemlna soo tbe bbdder b Its most 
common occupant Injury to thb 'bats ts casOy 
aveaded If the sac b r e d act unopened. In direct 
bemias b general, it b dlber necessary nor de 
ilnble to open this sac. Tbe sac b tbe osdiiuuy 
types of dli^ bemb b usually broad hhmt,and 
(iomeshaped, sod r e prese n ts meieiy a ba]« oi 
penloneam throogh a weakened Inguinal floor 
Ki a mb, these sacs sre thick and opaque and con- 
tain a brge amount of properitoneal fat Moach- 


cowlti has pebted oat thst propentoaea] b b 
osnaDy spam except b the rejklns ckpw lo 1 a 
fleetbo o< perltooeom onto the rbeeta Tkbin 
appearance of direct hernbl SM lissald uitb 

operator of the pnrdmlty erf the 
Opening bto RKh loci sen es DO oriel pvpw 
and onncccMirlly erpends tln^ aad cfentm 
manbabUen. The laity opaqpe natur rf ib 
Mtes oeauDds tbe cteicbe erf cotnideable dsx rd 
care to avoid b]tuy to the bbdibr if ertiuacalB 
or porasactnlar bemb b present If tk oc b 
bobted by dissection from tbe fiben erf the Cro- 
vensib farb which coarse osxr it sod b rehed 
DDOpeDed bto tbe praperttcmeal q^acc, the w 
pones erf the openlioG ire otbfied s^ ihc rf 
damage to the bladder tsdnbted. Tbeiermia 
bat lo tutare tbe transvcTMfis tssda orrr the dr 
feet and to ra-enfoire It by ahatem melhcd ib 
operator deems adequate. 


StntMAlV 

The treatment orf ilkHog hemb has been »k 
unnectsaiTOy difficnlt by the recent methndi rf 
dealing with the sac. These methods bdode Iqn- 
lotfiffly aod rednctkei of the bowel b«n s bore.g 
the crestka orf a mesentoy oe s rwrltnol iEtrk 
ment for tbe pcaloior somee erf the bone! vhn 

Beslathesac Thb periteniatifa torts no isr» 

imrpo s e aad renden the epmden aueifWir 

CDopOcaied The coion and hs blood vesob* 
copy an ai«vwm«l poaldoo opoo tbe trsswnsiu 
bsaal floor erf tbe esnak From thb rite they as 
be readily resttored t the abdomi n al arhy orf 
the cam] rqnhtd In the usoal bshke. 
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I-ig 6 Dog 59 Altered and sluggish asphyxial resusci- fore the respiration ceases, C, respiraUon c^es, D to E, 
.ation after double carotid sinus denervation j 4, After resuscitator with nitrogen in action, bl^ood pressure 

larotid sinuses were denenated, B. asphyxia started by starts to nse and spontaneous respirations be^in, the re 
damping tracheal tube — notice the initial period of apnea suscitator is discontinued and the tracheal tube is opened to 
lhat foUovrs and the sharp fall of blood pressure even be- the atmosphere 



Fig 7 Dog 53 Failure of asphyxial resusatation after pressure even before the respiration ceases at B\ C to D, 

double carotid sinus denervation /I, After denervation, B, Resusatator vnth nitrogen fails to resusmtate, D to E, 

through a leak proof intratracheal tube, nitrogen mhala resuscitator with oxygen restores the circulation, E to F, 

tion asphyxia has been started with an arrangement for trachea connected vnth oxygen, F to G, resuscitator with 

“blow-off” of the expired air so as to prevent carbon di oxygen started agam m an attempt to initiate spontaneous 

oxide accumulation Notice the sharp fall of the blood respiration 


uo-B P 



tiiNinrs lao + sc 7 ■9 9 

-- i 1 1 - I 1 1 . , I ) ^1 

j ® P'lK 54 Failure of asphjTcml resusatation after with mtrogen unsuccessful, E to G, tracheal tube con- 
“ sinus denervation A, The carobd sinuses nected to mtrogen Although several spontaneous respira 
iu\ t been denen-ated Notice the tj-picaldencnalion effect tions were taken m the mtenal E to G, tracheal tube was 
mnwl n ” 0°°“ P''«sure, small pulse pressure and not opened to atmosphere because blood pressure vras \ ery 

pm Heart rate B, nitrojjen a$ph)-xia started as for preid- low G to U, Resuscitator with mtrogen tned agam, 11 , 

fill ceases— notice the sharp tracheal tube opened to atmosphenc air, /, resusatator 

01 moon pressure following this, D to E, resuscitator with oxygen, plus “external heart massage,” unsuccessful 
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T»* ta mr*jTr» 


Fk ] Dof jg Fi£v* ol i^)h ; y ik l raadtadoB after 
dmUa TmfDtrray Control, Mon Ttfotonr' B kft 
tfo* ii cat [n tM Btki orck C, mtatcmtln 
•rok D upk/xk bcfio bjr oat^ilstr ktrotn^nl Ivtir- 
Ej rc^^rmuDD ccues; F ta G romotitor wttb 


bat tbe blood mwaji c mkl ant W aah i jt iMitTo 
txarcM K^dniJee) did act «cnr frlf-rir^*T- 
■mI vis imntiUd Itb at J ttiJ (M 



Flf 4 Dof 42 Attend cod a ^^tla l nanad- 

Utioa after oooble carotid akn denerratko. 4 Vltr 
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Fig II Composite graphs of oicygen saturation of the blood at vanous stages of 
obstructs e asphyxia Sohd line, arterial blood from femoral artery, dotted line, venous 
blood from jugular vein VerUcal scale on left indicates percentage saturation of the 
blood vnth oxygen Asphyxia starts after control period A, Period of d^pnea, B, 
penod of cessation of respiration — secondary apnea, C, “critical penod" of the heart, 
the sign of impending failure, D, penod dunng nhich suck and blow resuscitation with 
nitrogen is in action, E, penod of recovery The blood pressure had already risen and 
the heart beat recovered toward the end of the previous penod, D At the start of 
period £, spontaneous respiration hav mg occurred, the tracheal tube is left open to the 
atmosphenc air 



blood IS already at an extremely low level (Figs 
, II and 12) 

Blood gas analyses also show a high oxygen un- 
‘ saturation (low oxv'gen content) at the institution 
of aspht-xial resuscitation, at later penods of the 
procedure, the unsaturation may increase slightly 
and this could indicate utilization of oxj'gen bv 
such \ ital organs as the heart and brain Some of 
the 0Y\ gen in the pulmonarji capillaries could also 
be washed out into the al\ eoli and aspirated into 
the lesuscitator The oxj gen in the blood v essels is 
^ the first available, but mobilization of owgen 
from capillarv' pools' and the tissues is a possi- 
^ j lo consider The washing out of carbon 
dioxide from the blood into the alveoli and re- 


irnl',! 'vidcnct ol shock in asphj-natcd smmaU 

loTvl if?!* t^^dalc edema ot the Intestines cnpillarj diUtion 
^ 'fhen, arterial conilnction and venous dilation m the 

iire5rst(?e‘'riVjS'”‘i'''i 'I “known that In shock cnpilbo dilation 
•tarnation of blood and tissue edema occur 


suscitator, bv lessening medullar}^ depression, may 
also be a factor in sustaining and prolonging hfe ^ 

StmjIABY 

We have seen that advanced states of asph>^a 
were produced in our experiments by obstruction 
of the trachea or by inhalation of mert — asphvxi- 
atmg— gases such as nitrogen or helium If the 
asphvxiatmg procedure is not stopped within 20 
to 30 seconds after the cessation of respiration, 
spontaneous recovery usually does not occur How- 
ever, if within penods of 45 seconds to 2}4 minutes 
after cessation of respiration suck and blow re- 
suscitation with inert— asphyxiating— gas is ap- 
phed, resuscitation of the circulation and respira- 
tion can be accomplished in 85 per cent of in- 
stances The addition of lo per cent carbon di- 

*AlveoUr and blood pas aIlal^•ac^ for and carbon dionde and 

the qucslion of oxjTJwt mobilization 1 $ the subject of a paper to follow 
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iUdcb deproBrfng to the meduIlAfy ceoten In the 
proeace ci ophjrit. 

4. A reflex metfainten to the mecfailbuy centen. 
bv w»y of the TXjta or other oervet, caoceixacd 
whh cxrmktioQ tad reepirxtixu 

5. A cn m h m itKin <j( two or tnore of the abort. 





Flf. Ketolktica at ctrcoloCkia ud rc^ifartliK 
SdKiBC at tSatol to tb« BedaSoir ostns bj 

wvj at Uk oratid n gri Li ud ai^uaortk aed 
uw acrTaf fC, Reifzmo(7 cats] CC cardiac notn 
i UC laono tat cato IZ rhmrrhMryBgtal mtT\r Z 
tfm MTV CB. motid L i uh CS caratal Kaat 
aerck DCrvC' CCt ga raPCT earodd axlpry 


Bflateni Mfoa lectioo In the nU-acd n- 
vc9ti reauadtatlon « Ith inert gu(FI|i t, }aij 
CaroOd ilnus ifeoejvatj m nsy (Fl|i t itait 
t iiia> not (F^ 4 and 6) promt louajatit. 
It h crideot, tierefoje that the FbeaMTUi 
primaD}> a reflex oxeWiKn (bmtkib 4 ■ 
wbicb (cardiDaQrtic, potnenuT ftr 

orboth) uinaapcBBihie. The carndditeaEffs 
U riialJy euimltd but net altin odapewii 
(d ajphvnaJ rtfiaati lk a hs therderr 
be that of a isoA Inporlaiit trjnktsr 
bspohea to the medDlorr cettm. 
eJeWlioo of bknd peeaaart, hki b fafctin 
rtflaJv Uufori the aflerent fibert b the 
may requjre^e aeteaaory itfokloty eiirti* 
the carotid aima nerve f coaJntiia aoi d«*» 
We hare aeen above that aithailrttta P^ 
lalJMj the dicniatJoo rtcovm iryal yiy 
ipootaneoDt resdratioo befini. Three krp^jr^ 
preaent Ihemaehea . 

I The afferent reflex bnpubea go 
card fair oc raaomotor center or both and a J^ 
t the rcaf^toT) center mhlch fa at fif< 

a The nerve Intpohca fint reac h the 
toey center which as jet doea not re^rt“i 
iriadiale to the cardioTmtcBDotor cea tm ^ _ 
3 The fanpohes reach the centert aereffl*^ 
otaly the lesptrat ry crottr befaij retraewr 
the tart, 

Once the circnlahc*i fa u*** * *?■.« 

le-cstahifafaed by sock and blow ie*aw^ 
with Inert jai, the animal mar te 

I 3 oc more mlnotea Ioo*er. ts^ c« ^ 

be if the pcocedore fa peisfated fat faftead 
lae of the reinachatof beinn 
fa quite remarkabte Knee »ben the 
ceases tn asphyxk, tire or^feo otmatlca) « 
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Fig 12 Composite graphs of oxygen saturaUon of the blood at vanous stages of 
muogen inhalauEin asphyxia DescnpUon of this graph same as for Figure ii 


blood IS already at an extremely low level (Figs 
II and 12) 

Blood gas analyses also show a high oxygen un- 
saturation (low oxygen content) at the institution 
of asphyxial resuscitation, at later periods of the 
procedure, the unsaturation may increase Slightly 
and this could indicate utilization of oxygen by 
such vital organs as the heart and brain Some of 
the oxvgen in the pulmonary capillaries could also 
be washed out into the alveoh and aspirated mto 
the resuscitator The oxygen m the blood vessels is 
the first available, but mobilization of oxygen 
from capillary pools^ and the tissues is a possi- 
bility to consider The washing out of carbon 
dioxide from the blood into the alveoh and re- 

'We have found rccular evidence of ihock m asphyxiated o^rMla 
. >crous peritoneal exudate edema, of the intestines capillar> dilatton 
in the U\*er and spleen, arterial constriction and venous di^tltm in Ibc 
t mesenterj of the IntesUne It is known lliat m shock capillary dilation 
slapnation of blood and tissue edema occur 


suscitator, by lessening medullary depression, may 
also be a factor in sustaining and prolonging life “ 

SUMMARY 

We have seen that advanced states of asphyxia 
were produced in our expenments by obstruction 
of the trachea or by inhdation of inert— asphyxi- 
ating— gases such as nitrogen or helium If the 
asphyxiating procedure is not stopped within 20 
to 30 seconds after the cessation of respiration, 
spontaneous recovery usually does not occur How- 
ever, if within penods of 45 seconds to 2j^ minutes 
after cessation of respiration suck and blow re- 
suscitation with inert — asphyxiating — gas is ap- 
plied, resuscitation of the circulation and respira- 
tion can be accomphshed in 85 per cent of in- 
stances The addition of 10 per cent carbon di- 

>Al\tolM and blood gaa jmalvjes for oxygen and carbon dioxide and 
Uic qneaUon of oxygen mobUuation U tbe subject of a paper to folJow 
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oxide to the loert gu iohibU] rmadtxtioQ. BQat 
enl •cctioD before upbjxk b ctanrd pn 
enti ijpbyxbl resoKltitKa '•ritb {rmt ga. 
OLToGd ■uiQM tit tbo icraitlr co u ccT D e d In thb 
phfnoTDfiioc. CtrotJd tbu ocnemUoD airried 
<nt befort obxtxoctKe tspb^-xb tkts tn titmd 
exkI tfonitb tspfarxbi remduum dmervuioo 
before nTliogtQ IrOrtblwn tsphyxa prevents ts. 
pb)'xlol let u s c ittrion. 

AspfajTiiJ res u s dU tioo b p f bi ai% a teflei 
pbcnoGKMi ahidi b Initiated tooct efbdntlv b\ 
tud wi btcm rmschaikci safe GnAu td 
pressoie. Tbps, resotriurton with inert gas on 
be acrofftpllibed by sock and blow (jd-rostfoLcs 
per minntc, 'with phis 14 mm. Hg., minus 9 mm. 
Hg ) In 85 per cent of Iiattuce s. On the other 
ht^ lesQSolttloc with toert gu am be ac 
CDTD^&bed in ocd> 15 to >0 per cent cd bounces 
b> Gce of the foQcnnng metb^ manoal artifidal 
icqxittioQ with nitrogen hihtbtkat. rfa>thmk 
prea mr e with nitrogen at plus is to 14 mOfi- 
zoeten of in ercttiT or rfaj-tnmlc suctfao 00 the 
huv at 8 to i eiflllmetera of rooenr> ahematUtf 
with nitrogen mhaktioii. Tbue tscls wouU huU- 
cate that ajpbyrial resoidtatinD b primarih a 
reflex from toe rtgos endings In the ioagi ( the 
toedalisiy centers. Morwu'w. the rrealer thjnh- 
niaty adenoaie combined Inflatkn aod 
aciire deflation ot the hing by the aock aod Uow 
reaadtatof appears more tfeethTW to stlmu 
late the pubnoeBSiy ■agal endings. 
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THE USE OF ESTRADIOL DIPROPRIONATE IN THE 
TREATMENT OF ESSENTIAL DYSMENORRHEA 


SOMERS H STURGIS, M D , and JOE V MEIGS, M D , F A C S , 
Boston, Massachusetts 


I N a previous paper discussing estnn therapy 
for essential dysmenorrhea (2), it was point- 
ed out that the dramatic and complete relief 
from cramps that can be produced by estra- 
diol benzoate was associated with an unexpected 
change in ovanan function From evidence 
obtamed by endometnal biopsy, it was demon- 
strated that a cramp-free penod followed such 
therapy only when the formation of a secretory 
endometnum was prevented, apparently due to 
the suppression of ovulation Later work showed 
that this result could be obtained as well with 
oral stilbestrol (i), when given according to cer- 
tam specifications, as with estradiol benzoate 
The purpose of the present paper is to confirm 
these previous observations by reporting the 
results with a third estrogen— estradiol dipropn- 
onate, and to emphasize certam prmciples diat 
are equally important in the treatment of dys- 
menorrhea with any potent estrogenic compound 
If an adequate dose of estrogen is given early 
enough m the menstrual cycle and continued over 
a sufficient length of time, not only wdl it prevent 
the formation of a secretory endometrium, but it 
tvill produce an endometnal proliferabon from 
which bleeding occurs when the estrogen is with- 
drawn It seems probable that the fct effect is 
due to an inhibition of the follicle-stimulating 
hormone by estrogen, thereby preventing the 
maturation of the young ovanan folhcle so that 
ovulation that month cannot occur This tran- 
sient suppression of ovulation explains the absence 
of a secretory endometnum after treatment The 
second effect — that of bleeding following with- 
drawal of estrogen — is unaccompamed by any 
pam whatsoever for reasons so far unexplained 
If estrogen is given too late in the cycle, however, 
when the graafian foUicle is no longer dependent 
on a growth stimulus from folhcle stimulatmg 
hormone, then therapy is ineffective in prevention 
of ovulation and the cramps in that case will not 
be completely ehminated 
It has been found that the effective dose of 
estradiol benzoate (progynon-B), to obtam these 
results consistently was 6 mjections of i 66 miUi- 


T^resented at the llassachusetts 
Clinical Congress of the American 
No\cmbcr7 1941 


General Hospital during the 
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grams subcutaneously, started on or before the 
6th day of the cycle and repeated every 3d day 
The disadvantages of this treatment are that it is 
expensive and that 6 hypodermic injections of this 
dose appear to be necessary Oral stilbestrol is a 
more convement and less expensive type of estro- 
gen therapy Consistent results are generally 
obtained with a dose of i milhgram daily for 20 
days, started on the 2d or 3d day of the cycle 
Since about 20 per cent of patients given stdbes- 
trol are hkely to have gastrointestinal symptoms 
of varying intensity, this preparation is not, how- 
ever, ideal 
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In the last year and a half, 33 pabents with 
essenbal dysmenorrhea have received over 260 
injections of estradiol dipropnonate (diovocyhn) 
No nausea or other toxic effects that could be 
asenbed to this medication were encountered 
Treatment was given pnmanly to afford climcal 
relief from monthly pam, secondly, it was hoped 
to determine the exact bming of injections that 
could be given to cause painless estnn-with- 
drawal bleeding at approximately monthly inter- 
vals A large majonty of the injections were 
successful in ehmmabng cramps dunng the month 
or more of treatment, a statistical analysis, how- 
ever, of the successes and failures does not yield 
perbnent details of response Thus, there were 
approximately 130 menses following treatment 
and of these 88, or 68 per cent, were completely 
painless However, m ii per cent the pain, 
though better, was not enbrely ehminated, and in 
2y, or 20 per cent, the cramps were as severe as 
when no medication was given But some of these 
painful penods were delayed and did not occur for 
an mterval of 4 or more weeks after the end of the 
injecbons Such an interval suggests that a com- 
plete ovulatory cycle might have occurred after 
treatment, such a result cannot be nronerlv 
mcluded^in Ae “fadures ” These comphcatioi^ 

1 - 
a 


ysis and suggest the desirability of presen 
discussion of typical examples of vanous resi 
rather than a table of figures * ^ 
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•The charts here used are copied direcUv from j 

patients, oU of whom gave a history ^ 

cramps at regular intervals of approi^atel“nr«L menstrual 
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Bckrv are dlicinaed and mpblcallv OhiUnted 
gx ai p pfa of the following (i) Faftare to nqKod 
to tjeaUiKut doe dlber to an inadequate or 
to fUrtiog medlealioD too late in the or 
both (i) iTO^al teapocae afUrr an adwnalt dote 
atarted cany cdoq^ m the cjTle (j) Uk tfntfi^ 
of adei^te doae> to prodaxe cocaecnth e aoOTU- 
btoiY DO«i at approximately mocthly interrala 
(4) farther evidence that ehmiiBiioa of crampa 
^ter eitrogcn b aandatetl vlth aappreadon of 
ovolatlaa. 

I foUvr 1« ra>««id to trealmnd i* ntAcr 0 
ttMTl Mimedi(tlt4»UtUui lk4 
cydi tr Ml In prrvMoi CTperknce with doaage 
of estradiol benzoate h was ihown that an a£ 
quate amount of this ettrocen otust be ftarted at 
feast h\ the 6th daj of a to day c>-de to prevent 
crralaum On this bufa we dm tried an ( jee 
tloD of 5 mffllgrama of estradkl dipraptfeoatc on 
the 6th day repeated b 10 dayi hter It was 
foond that thb dose and hming did not gtre aw' 
atstentiy aatzslactcay restdti. Either ovobHon 
wai not eooiltteiitly wip p t e afcj or d*e the endo- 


predict that racoatniaDoa will occur aba ife 
corjXBhitcQmatrophlesaodfrofotmneh d 

drawn IrretpecUve of cocrarTWit tUrtfn !»[ 
catiocL In the present series there at seyr 

erldence that bleeding cooW be nnBpBfdri ] 

by gfeiof jo nilIIi|Tams arh- In tbe qde 
repeabog the doae before althdn il Ueeitt 
tajeea place (Quart 4] Thb cm be tiierpwrt 
anl> oo the basis tlut ovobtian tm beea 
pressed and the pctnitaiy-onriiB mie WHh 
abeyance tmtH such estreien therapy is Cc^rt. 
It !a Dot, b o wever ideal to p i iMluca a perW d 


amcDonhea of 6 or more metis hr repeated ker 
the f nlanetota 


metrbim sraa oot tiWys tufhefentiy ctitaai&tjed to 
0 wnbdnwtl bfeedlcig (see 


break down bter into , . 

Chiiti I and s) Tberefote b bS bat aj of tbe 
f6o b}ectfeni, to nllHgTama was oaed. Itbiec 
ognoed that thb may prove to be more than tbe 
mtutmim necemiy to obtab the desired enda 
tbe Qse of Urge do^ homever pve anslalefitly 
predtciabie raolta. 

Typiad m^easr tpff os •drrmait dttt started 
rcHv r*M{k is tb« cyde. U a tbgfe dose of o 
mUhnams of etuaaiol diprupriooate ia gfren 
within tiw first 6 davs of a a pa In lets with- 
drawal flow eeoertliy am foflow b about 
weeis (Qmrt 3} This b laager than tbe btmal 
t sttfT xtyadin i heTLzmte aben a total 

<d 10 mihigTama of the beosoate bgl -eo, bleeding 
tBBsDy occurs b from 4 to 10 daya the average 
bdrg ® ds'"* (») "Tb* bterval from a abgle Injec 
lioa to withdrawal bfeedmgTarfei however Irani 
tndiriiitl t indlviduaL In the present aencs 
thb withdrawal btmal •arsed f ram to 7 

days, with tbe mean at 3 daya (tee Chart 8) 
One might pretfirt that It should he pnodbie to 
roalotab tbe endxDetibm ilmoot indefinitely by 
repeated b}ectJ«jttt abort btmab if our assamp- 
tx» of tbe aoppresikn of oroUtfeo b omect. 
One should be able t prodnee an ameoorriiea of 
on datreddoratloobi aurtfaganbyecllooof o 
mfilkiams early b the cysfle and repea tin* It, My 

erery 10 daya-before an estrogen withdrawal 
bre^down oi tbe endoeaetriam can occur Cno- 
vcTseiy If estrogen when gfrtn tarty d^not 
•opprtM oTulatloa, then one couU coofidentlr 


tiens at abort btmab alace 
wffi becnene so hy perpUstk that a profrw «r ^ 
lodged flow geoeiailr foflowi thecrwjtlaocf nd 
treatment (Chart 4) 

In order to pre> ent the erKkanetnal byperphu 
that results man repeated atbaditloo ulwa 
bterTuntion, the ctxl«actrlaa may beaHoaed to 
break oown and bleed after each bfeetko bekrt 
the dtae b repeated. It Is thns often po«Uf to 
pTodnoe anovnUtary periods twice a omtli fcr 
srrml moatbs by rtpeallo* tbe bjectlce ca tk 
first day cf each rpaode of » Khdo aj Umlirf 
(Chart 5) Unkwniooteiy baaerer thk da;le 
pka cf utauuent canoot eceeduntir be 
upoo because of the varlahllrty of tbe ra 
din sril interval oMed m Qmrt fl. Itsvefito 
rarphailae core more that I rfectarmltU* 
srUbdnsral of etlrtgen— after the dose h«e osm 
the bihlc effect b onset of UeftCnggnienffTn 
from oto ydays the lavisibfe effect Urdow a 
tbe pjtnltaiy t prwhice fooadotfcplo- The ktff- 

vaJ to hJeetnng has oheady t<en tabulated, t*t St 

have BO data wi the Interval to pllnltiry refci**- 
Tbrre b no r cas oo to bebeve that the two rfffco 
arc MLca aortl} avnehrorvous. Froenaatodyefo^ 
cases it b apparent that an Interral of more t» 
14 days between in)ectjccts may 1* 
the pltnitary to escape from eslrogra-reprw^ 
folIlA.«lmubtlnf bonpeoe b then prodorol, 
foOlcle started, and the secnod dose oar be^ 
less to prevent ovoblioo. It aboald « tfcg 
therefore that if repetkloo cd the dose b al^JJ 
debyed until ooset of withdrawal 
the latUr should not occot (or 16 or if “J* 
Chart 8) then auch an interral ntay siknr a w 

Ifcfel derelopt a point no Vxigtr rp feerabfcw 

farther foflide atnaobtlng bonaw rn***? 
Forexampfe crenif naCharta 
grams had been gfren t the onset of the 
drawal bleeding that ocaured aJltr a 

KhdrawaH lerraL rt ought ell have^ haj^ 
effect 00 oTubtloo that probably occurred 4 i 
daya bter 
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Chart P hi G H — E G This patient had noted a little 
bleeding in 3 out of the 6 pre\ lous months at inten als of 
13, 15, and 1$ days from onset of menses These episodes 
of spotting just 2 n eeks before the next menses are behev ed 
to have been assoaated with the occurrence of ovulation 
at that time dunng those months In this chart it is pro- 
bable that the painless flow represented by 0 on the 13th 
day was again associated \nth ovulation since it occurred 
1 5 days before the onset of a typical crampy period The 
dose of s milligrams on the 6th and again on the i6th days 
appears in this case to ha\e had no effect on the o\anan 
cycle 


10 

T FS.H. 



OV 



19 


Chart 3 J V hi — S B A single dose of 10 milligrams 
gt\en on the first day of the cycle in this case produced a 
characteristic painless and scantj flow after a “\nth 
draaal interval” of 14 days (see 0 ) The next menses mth 
cramps occuned 32 days after this mthdrawal bleeding, a 
total of 46 daj-s from the single injection One can postu 
late that ovulation probably occurred about the 5th day of 
the second month (see ? OlO, following release of gonado- 
tropin from the pituitary about 2 weeks previously (see 
? FSn) The scanty flow at 0 in this case cannot be 
explained on the basis of a little spilhng over at tune of 
oiulation (see Chart i) since m that case the crampy 
menses would have occurred 2 weeks later instead of in 32 
dajs 


There are, therefore, two disadvantages to the 
use of a “rule-of-thumb” that the dose mav be 
repeated indefinite!) on the first day of tvith- 
drawal bleeding First, although if successful the 
“periods” are painless, )et it is a nuisance to the 
patient to hax e bleeding ex er) 2 weeks Second, 
if the inten al to bleeding should be more than 2 
weeks, there is a distinct possibilitv that the 
second injection will be too late to be effective 


3 Ttmiug iiijcclioiis to produce coiiscctUivc ai 
vulalorv flcnis at approxnualcly monthly interva 
Since it IS neither ideal to gi\e a long series 
injections producing endometnal fixTierpla 
(Chart 4) nor to witlihold the next injection uri 
onset of bleeding we ha\e tried to plan a comp 
mim schedule of timing injections The id 
timing of repeated injections oxer sexeral C( 
sccutixc months would haxe to keep the pituit: 
constantlx repressed, x et allow painless endom 

wprc«nts S mdicalM cramp 

onitr tmlira’l"l'b,'’lrSirT'^ ' ''•radiol d.pn 



Chart 2 M G H —V T In this chart, a shght spotting 
without pam, 0 , occurred 16 days after the second dose of 
S milligrams A third dose of 5 milligrams on the day 
this spotting appeared did not prevent cramps dunng the 
flow 18 days later It may be postulated that the first 2 
doses repressed the pituitary until about the 24th day— 
(see ? F SJl ) Folhcular development, started about that 
time progres^ too far to be affected by the third dose and 
probably resulted in ovulation on about the gth day of the 
2d month (? OV) and dysmenorrhrea 2 weeks thereafter 
The scantiness of the wnthdrawal bleeding induced by 2 
doses of 5 milhgrams indicates that this amount of medica 
tion provndes a minimum proliferate e stimulus to the 
endometnum 



Chart 4, JVM — R P A dose of 10 milligrams given on 
the 2d day of the cycle was repeated three times without 
the occurrence of wnthdrawal bleeding until 11 days after 
the last mjection The flow that then occurred was pain 
less, but prolonged and profuse due to breakdown of a 
hyperplastic endometnum The 4 mjections here produced 
an amenorrhea of 47 days This could hax e been prolonged 
almost mdefinitely by maintaining the endometnum with 
repeated doses at short intervals, but the bleeding that 
would haxe exentually followed the lost dose would haxe 
been undesirably profuse 


nal breakdown to occur at approximately month- 
ly mterx'als This can generallx' be done by follow - 
ing a definite schedule (Chart 6) The first injec- 
tion in such a scheme must be given by the 6th 
day after onset of menstruation, the second 10 
day’s later, and the third 2 weeks later In this 2 
week interx’al, withdrawal bleeding is likelx to 
occur If there is no bleeding in this time, how- 
ever, injections are nex ertheless continued accord- 
ing to plan Thereafter, the injections are gix en 
10 days, 10 daxs, and 14 days apart, and this 
timing of 3 injections max be repeated xet again 
This plan of therapy with estradiol dipropnonate, 
then, necessitates only 2 or 3 injections a month, 
a distinct adx-intage oxer the 6 injection treat- 
ment found necessary in the use of the benroate 
ester m the handling of these cases \\ hen cslro 
gen stimulation of the endometrium is consccu- 
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Fig I JVM — M G Endometnal biopsy taken on the 
34th day of the cycle, 28 days after an injection of 10 
milhgrains of estradiol dipropnonate in a patient with 
previously regular painful menses The epithelial glands 
show central nuclei, subnuclear vacuoles The stroma is 
edematous This biopsy shoas changes that occur very 
soon after ovulabon, the early effect of the corpus luteum 
hormone 

usual secretory pattern may have been over- 
whelmed or otherwise repressed by the large 
dosage of estrogen employed, and that absence of 
secretion in the endometnum cannot constitute 
proof of the suppression of ovulation 
The results of treatment in the present series, 
however, bnng out other effects for which we can 
conceive of no other rational explanation than 
that ovulation has been suppressed by the estro- 
gen given 

The first additional evidence for the thesis that 
ovulation is suppressed was discussed in the 
second preceding paragraph Here it was reason- 
ed that the ability to produce an amenorrhea of 
any desired duration with repetition of the dose of 
estrogen here used could be explamed only on the 
basis of temporary repression of follicular develop- 
ment 

Second, attention may again be called to an 
effect noted in the previous paper on the use of 
stilbestrol in essential dysmenorrhea (i) It was 
pointed out that these patients as a group showed 
unusually regular cycles before treatment They 
were given 2 to 3 weeks of medication Painless 
bleedmg generally occurred i week later, but in 24 
per cent of that senes, no such bleeding appeared 
and instead there was an interval of over i month 
of amenorrhea after the last dose, terminated by 
menses with typical cramps It seems illogical to 
suppose that this amenorrhea totalling 6 to 7 



intervol in doys to withdrowol bleeding 

Chart 8 In 88 cases the number of days after an injec 
tion of 10 milligrams of estradiol dipropnonate to onset of 
pamless mthdrawal bleedmg varied from 10 to 17 mth 
the mean for the group at 13 days 

weeks, in patients previously regular, should 
occur on the basis of a chance irregulanty alone as 
often as 24 per cent of the times treatment was 
given Some other explanation than mere comci- 
dence appears necessary Many other patients 
showed only a scant spotting a week after the last 
medication, but it is significant that a crampy 
menses invariably occurred in the whole group 
about I month after treatment was concluded 
The constant occurrence of this monthly interval, 
consistent with the individual’s regular cycle, 
lends support to our contention that the normal 
pituitary— ovanan cycle is repressed until cessa- 
tion of the estrogen It is then easily understood 
that variability in the amount of painless bleeding 
directly after treatment— from none at aU to 
slight menorrhagia— IS merely a measure of the re- 
sponse of the individual endometrium to the 
character of stimulation given 

Similar reasoning can be applied to the varia- 
tion in the amount of bleeding after estradiol 
dipropnonate (occasionally there was no bleeding 
at all directly after treatment, at other times it 
vaned from a scant spotting to a rather profuse 
flow) A consistent interval, however, from the 
last injection to the next crampy flow almost 
invanably obtains, whether or not a painless 
“withdrawal bleeding” occurs m the meantime 
This interval is longer than the patient’s usual 
cycle length It is prolonged by the amount of 
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tnoc tb*t the lut m}cctioo cffecthth inhlUti the 
pihjiUrj In the proent lenc* the tnfervil from 
an injectioD ot o mODgmits to the next typical 
djSDOKrnhea^ If do more roetDcaUoo wai fnTn, 
varied from t indhridiii] mitharan(c 

of from 36 to 46 daji for the group (Chart i) 

Odc caae I the pment taia deaenTS tpecMl 
roeotion- In a 16 \earold giri with regtUar palo* 
fol penoda, ooe h)}cctkm of 10 mOUgrami of the 
<Epcoprionate wu ghm oa the 6th day of the 
ctxle On the j4th day of the nme cvrle, ahcn 
tLe patient was appromnatel) i aeek overdue 
eodometnal bfopav and kparotarov woe per 
formed. The enaacnetiraro was carl> s eere t ory m 
type ihowisf aeQ maiied taboadev acnotestn 
tlte epithelial glaods (Fig ) Fresh blood was 
fotmd in the pelvis ana a very recent cu ep u s 
bdumili agttum demoostrated m an ovary These 
hndnm i truoglj suggest that omlatloo had oc 
cnriea not more than s or 3 daja pres iota to the 
operatwo on the y4th day (Chart 7) They om- 
tmn the poftahtca here presented t explain the 
cases of 5 or 6 weeix' a rryerawThr a oot tnfreqoenUv 
encountered and coosUttite locmtrm ertfUe ev U 
deoce that in this case the m^eetioe of estrogen 
ddaynd oe traporarily a up f rej ae d os-ohllaci 

In view of the facts prea mted, we befaere that 
tdEdent eyddesce has been acummbted t coo- 
ch>de that if an 4de<rate dose of estioem b rKen 

eariy eeoagh in the cycle oruktioo will be 
te mpo carfh suppitSKd the true ovarian cycle 
win DOt start ontil the effect of the dose has worn 
oot and released the plhntary t prodoce foIDde 
gtlmiil«rir>|r bocmoDe. Tbm. and not until then 
win a foOide devdop to matudtv and finally 
cvnhle, and the result in these patlenta wfD be 
the return of typical dysmenacibeB conautentlv 
about month after pituitary release. 

finniur 

Prevwns mork or the treatment of ewmlial 
dyimcDOTTbea ailh cstiadlal benioate aod sUh 
besLrol is aonunarired. Tbc resalts of over j6o 

In;ecti^ erf esta^ 


thepfevioaseeperience Examples d dtan b* 
actual case records are presented t ektaco^tne 
oot only toccesdol treatment, but iho the pih% 
of Urn type of therapv Tbc pievicus ontesiif 
that damps are efammated temporarily by *p- 
preaaion erf ovuktkn Is suppoked bv ferthr 
evidence from the present wnei. 

co5,-cnn». s 

I Tbc cramps of essentia] dyinmorTbeaQa hr 
■occestfolh eliminated with estrom bei n 
adequate dose b started early nwagb b the ock 
t s u ppress tbc plhjrtarv beoce ovulsUon iL 
soppresakm b maintahyed tmtH the effect e( 1 
fiiaj dcae has aorn off After cop d oaro rf 
treatment a uormal c\xle Invirlsbiy recun dh 
the anal dyammorrhea. 

t Thbcl}ectcanbeobtainedajae!]«hlie*rn 
diol ePpropnooate as with estndW benacstt m 
ora] stObestrof. Tbe advantages erf dial lb 
f rmer are that a mmimom of blectkm ta 
required and there arc no dcmonsifibfc tsrir 
effects. 

> T obtam tbe desjred rmih sllh estjs&j 
dipr o pnc c ate an bjecticn of le mUSgisms ana 
be started by the bib dsv after onrt of nwoe* 
This dcae a rented groeps of 3 fajcct na^tt 
oday interyik, xcept that every third b)ectha 
sboold be gKTD after a 14 day iatenal to ifloei 

pus iesB withdrawal bteedlng to take pbceapfTTt 

Imately cece a moDth 
a. Estrogenic tTtaLmeni actordbg to the ick 
dole gi en should probably be Umited t j me 
seen the men tha, a palnfolombtorv menses bebf 
allowed to rufu ev ery alh month pefore thoaFT 
b resumed. 

5. Thu treatment b effccthe as a tempeory 
method erf relief cnlv It does not constitute t Hire 
for csKstial dvaojeucnibca 


RTFUli-NCES 


wfSiSi ccanplaint are dbcumed I 
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THE ANGIOCARDIOGRAPHIC DEMONSTRATION OF AN 
ARTERIOVENOUS FISTULA 

M F STEINBERG, M D , A GRISHMAN, M D , ind M L SUSSMAN, M D , 


New 1 ork, I 

T he roentgen demonstration of periph- 
eral arteriovenous fistulas has been 
accomplished bj' the introduction of 
radio-opaque substances through direct 
artenal punctures (i, 2, 3, 6, 7, 8) Both thoro- 
trast and diodrast have been used Direct punc- 
ture IS limited to those vessels which arc easilj 
accessible The femoral, brachial, and radial 
arteries have been most commonly utilized for this 
puipose When the involved vessels are deeply 
situated, direct arterial puncture is not feasible, 
and surgical exposures of the arteiy proximal to 
the fistula must be performed in order to intro- 
duce the opaque substance safely and successfully 
Gross (4, 5) has obtained successful intracranial 
angiograms of arteriovenous aneurysms of the 
circle of Wilhs by injecting diodrast 50 per cent 
directly into the common carotid artery exposed 
through a cervical incision A similar technique 
might be utilized for such deep intrathoracic 
vessels as the innominate and subclavian arteries 
However, this involves a formidable surgical pro- 
cedure and may be especially difiicult in the 
presence of the increased vascularity associated 
with the artenovenous communication A much 
simpler method is available through the applica- 
tion of the angiocardiographic technique This 
consists of the rapid introduction of diodrast 70 
pier cent through a special needle (Robb and Stein- 
berg) into an antecubital vein making serial 
roentgen exposures which may be recorded either 
fluorographicaUy or roentgenographically (10, 1 1) 

CASE REPORT 

No 461436 D B , a 13 year old girl, suffered a severe 
trauma to the head at the age of 4 when she w as hit by a 
towing truck crane At that time roentgenograms were 
made and faded to reveal a fracture Following the acci 
dent the child’s mother noted enlarged veins in the left 
arm These mereased in size Mental develcmment was 
defhutely retarded Four years previously school physi 
Clans had advised hospitalization for study and treatment 
of the vascular disorder Studies w ere made but no treat 
ment was mstituted Patient had no local or general symp 
toms aside from shght breathlessness upon exertion She cn 

^From the Departments of Radiology & Electrocardiography 
The Mount Sinai Hospital 

Dr Gnshman — Fellow of the Dazian Foundation of Medical 
Research 


lered Mount Sinai Hospital on ^la> 4, 1940, for incestiga 
Don 

Physical examination rctealed a ncll nourished and 
modcniteb well dc\ eloped girl of 13 with definite mental 
rctardaUon (Binct, 9 jears) The left side of neck and 
supraclavicuhr fossa showed definite expansile systolic 
pulsation, a marked thnll and bruit were present o\cr this 
site Compression of the subclavian vessels by means of 
pressure over the supraclavncular region abolished these 
and the resting pulse of 93 per minute dropped sharply to 
SJ per minute Pressure over the axillary arterj produced 
neither of these effects Measurements of the upper ex 
tremities showed the left to be definitely larger than the 
right Skin temperature was 2 degrees C higher on the left 
side The superficial v ems of the entire left cxtremitj w ere 
very much dilated and pulsated m systole The left radial 
pulse was weaker than the nght. Blood pressure was 
96/30 m nght arm , 1 28/60 in left arm The retromanubnal 
dullness was enlarged to the left There w ere many dilated 
superficial vessels over the chest. An enlarged tortuous 
pulsating artery was felt over the left shoulder antcnorly 
heart was enlarged to the left— apex percussed to 
antenor axillary line in yth intercostal space A thnll was 
felt over midclavicular region but not over heart At apex 
a systolic murmur was heard Pj>Ai, rhythm was regular 
Laboratory data Venous pressure was 12 2 centimeters 
(nght arm) Following pressure on nght upper quadrant— 
134 cenDmeters Circulation Dmc was 12 seconds (sac- 
channe) Oscillometnc readings were nght arm, 3, left, 
20+ nght forearm, 2, left, 8, nght leg, 2, left 2 Wasser 
mann test showed negative reacDon Total blood volume 
was 3438 cubic centimeters, red cell volume, 36 per cent, 
volume per kilogram, 1 1 2 cubic cenDmeters, hemoglobin, 
no per cent (Sable) 

Roentgenograms of the chest revealed a considerable de 
gree of enlargement of the heart, parUcularly the nght side 
The supenor mcdiastmum was widened This later proved 
to be due to a markedly dilated supenor vena cava, 
demonstrated angiocardiomphically 

Roentgenomm of the left humerus show cd the entire 
shaft of this bone to be replaced by an irregular vacuoliza 
tion present both m the cortex and medulla This w as later 
shown pathologically to represent vascular channels which 
had completely replaced the normal bone marrow 

Electrocardiogram show cd regular sinus rhythm, rate 95 , 
left axis deviaDon, PR, o 22 seconds Compression of sub 
clavian vessels slowed heart to 52 per minute 

Phonocardiogram showed First sound normal, followed 
by prominent high pitched systohe murmur, loudest at 
Erb's area This was recorefed also in left axilla An 
auncular and third heart sound are present at apex 
A clinical diagnosis of artenovenous fiatula of the left 
subclavian artery was made Because the bruit disap- 
peared upon pressure over the subclavian vessels while 
similar pressure over the axillary vessels produced no such 
effect. It seemed most probable that the site of the fistula 
was between the subclavian vessels The eDology was un 
determined It was suggested by some that it might be 
congenital However, in view of the history of a severe 
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FI* r Ircljcioo^*it«tthrt»/ nsoo (D>oh«<f (Idt. IcFt •- Flfc* Ui*» rfinfc* li* k fcrtI»o 

axStuT iViArTCTanrfmnwfTiMtgTTT— iIm^ii 4 Rf<n*cr»df q i ftfin tMMlm 
atfiral r^rokr sad iKpr*np*kr rrlw h. Fik> tala j traad* >f rr br*nki* W Uicna 
m ba eapucd 1 m aoru h apanM c. F>Iia tmkn { woiadi iflrr bcfan* •^k^tn^Ta* 

uilluT' uad tnchMl artfno arrim bufiMil, Ih* nbMxacc h* t»* ntffrd tW »y y»fc ^ 
cobm fran U* Wut TV fBbckrmn utrrj h w« pert d. Fria uL»ti 7 wraak 
rFmjtrtM TW anOuT *>1*17 and ck arr ii^acifird Tbrr* » aki H ifm lif a LkJlaW 
aaTikr baoMk tke bead of tb* baaim 


Uma ta left thit of koad al tjR cf 4 . It a* Mt hr atWra 
that tt bad tamt UkHf bm aeqabrd ttbattfaw 
Allbnugfa the dhixxl picture wu aimu«talab(> 
that ol i artcrio venom fistula, more ccu t a te 
kaaRxitlon ni lu she wis cofisldeird tuRfalj- dc 
fimbte before operath mterventinn. TTie tar 


rial approach lo* a fiMuk trt «o the 

fittofa bet ceo the ailllair 
enUrth ertrilhoTick. I 


ttOTlOC. I J,, 

[ k therefore anjfVanliXf»I*’ 


was perfonned. 



Fir a Injection of antecubital \ein on the umn\oI\ed side, nght a, Film taken 6 'seconds after 
beginning of injection The left aidllary arterj and branches to the head of the humerus' are i isuaUzed, 
the opaque substance having reached the systemic circulation after traversing the heart and lungs b, 
Film taken 7 seconds after bemnmng of injection The dilated left axillary \em is shoim caudad to the 
artery The tortuous channels e-etending into the head of the humerus are seen c, Film taken 8 sec- 
onds after beginning of injection The left axillary vein is still visualized while the left axillary arter> 
IS fading d Film taken g seconds after beginnmg of mjection The artery is no longer opaafiecf The 
tortuous channels to the head of the humerus are still nsible 


Ti\o injections of 30 cubic centimeters of dio- 
drast 70 per cent were gnen, the first into the left 
antecubital xein, the second into the nght ante- 
cubital \ ein Roentgenograms w ere taken rapidly 
wath the x-ny tube centered o\ er left supraclavic- 
ular region, shoulder, and upper arm 


Injection of the left antecubital vein, involved 
side (Fig i), definiteh established the identity' 
and size of the left axiUan , subclavian and 
innominate \ ems and the axillary artery It was 
extdent that the opaque matenal must haxe 
reached the axillan \ein directly from the axil- 
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Flf j RoatcBucrmn ei tW cbcft r¥VMM oi^lrr 
ihte (kutc d enlvfemat d tit* twcrt, jMrucnlkrij ib* 
ri^t liat Tbt Huakji onEutism u Uraad Tfab 
Uler pnrred t0 b« ou to wurtedij dieted top w t u * ttm 
n V iamtniM aoflnrdjacmpUeally 

l&n &rter^ tt t po tDearCbeu' rijlio, Boce both 
ofthcKvesKUwmumglUceoiah'TtetAlLnd. It 
wu tikelr diAt the ftctul fijnh wu promt tt • 
pocQt prrsxlffii] to th« od^ ol tbe txllbry e*- 
lek. The thinl portkn at tbe nbckvian uier> 
mi, tbntfort <»;D*ted it the prob«bte tl(e ^ 
tbe fiimfau 

laledioa of tbe tntecublul %'ela wmsaJm made 
on tbe unldTolvtd side nrtt (Fg. ) Rerti- 
oallntctm of the udlhirv ve^ viibrnt doubt iig 
nifi^ tbe enstmce of t fisCaloot r mnim i (cation 
at tbcrve tbe origin of th tdOar^ eaaeti. 

Subaeqnsit operathT fiodingt coofinned the 
tDfiocardkigTiLpbx; locaKntktn of the fistula. A 
prmminan doobte Dgatwo f tbe left axOlarv 
aiteiy axtd r a as done but this resolted u do 
OKstial change m tbe clintcal picture Tbe bruit 
persisted abcnr tbe point of bgatioG and tbe heart 
sue rtmalDed oncbanged An expiontioo ol the 
proTuoal pocltoa of the axIDan arteir at Its 
origin rei eaied an artericn enocs ^ola wnicfa was 
only partialh erased Comptete obUteratloa of 
tbe fistula., borniTf mas impoasible at tbb time 
sJoce Its major portion Inr^ved tbe sobdavlan 
vessels. A iater erploratioa of the Ih rd portioa of 
tbe Ut fubdaymn aiter> mas tresuccestfnl due to 
tbecn rmoni coliat ral drculatioa present m this 



Hi 4 Ra ntauJCJ fTSai of tbs IcA kBrrw timd iV 
non shaft of this baee to be replictd b? n iui i ls 
tmcmJUatxa peeaeat both bi thsactniad iMBli Da 
u lateriboa p a th oto fKaJy to n pr ui a t tascriw Aw 
aria Uch bad ronpirtrix crplacrd the anal kw 


region Finally beamse of InaeajiB* arta 
farjnre bgatloo cf tbe first porticn of tbe left leb 
davdao arterv was pefforraed through s ti»- 
tb raoc, tninipleunJ approach (i ) Tha a 
■aiud In ctanplde doappesraoce of sll trsks ori 
mujuiun. Tbe cardiac titos ertotsally rnsrsef 

tnnonnaL After operation a ftsfnoo Erehx 
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FRACTURES OF THE HUMERAL CONDYLES IN CHILDREN 

HAROLD G LEE, M D , Boston, Massachusetts 


D espite the fact that a serviceable 
I elbow seems to be recovered m most 
I fractures of the humeral condyles in 
children, the surgeon cannot feel en- 
tirely satisfied with the treatment of these m- 
junes Under conservative treatment, which fails 
to ensure an accurate reduction, a successful out- 
come depends to a great extent upon the repara- 
tive power m the child Admittedly this is not 
good fracture treatment Under operative treat- 
ment, which makes possible an exact anatomical 
replacement of the fragment, more satisfactory 
results are obtained, and hence opien intervention 
IS the accepted method of treatment Yet in the 
roentgenograms of the apparently accurately re- 
duced fractures with excellent function, structural 
irregularities are seen which bnng into question 
the efficacy of the treatment 
With a view to studying the end-results of the 
condylar fractures that have been treated or seen 
in our clinic, a senes of 54 cases was compiled, on 
32 of which it was possible to obtain a final report 
The posttreatment penod extended m several in- 
stances over more than 22 years Of particular 
interest were the roentgenographic findings at the 
time of the final examination 

ANALYSIS OF CASES 

In the senes of 32 cases there are 13 fractures 
of the lateral condyle, 16 fractures of the medial 
epicondyle, 2 of the less common fractures of the 
internal condyle, and i of the rare fractures of the 
lateral epicondyle The group includes fresh frac- 
tures that were treated at the time of the injury 
and fractures of long standing that came to our 
attention because of impaired use, pain, or 
deforrmty 

Fractures of the lateral condyle, ij cases The 
ages of the patients ranged from 2 to 17 years Six 
fractures had been treated conservatively, 5 of 
them by physicians outside of our chnic and i by 
the Mnter Five of the patients, when an exami- 
nation was made from 2 to 22 years after the 
injurs', had good serviceable use of the elbow, in 3 
cases the motion was practically normal, and in 2 
cases there was only a slight limitation of motion 
and a slight change m the carrvmg angle of the 
arm In the sixth case, when the examination was 
made 35 vears after the injury , flexion was limited 

trom the MacAu<lind Orthopedic Clinic. 


to about 50 degrees, extension to about 130 de- 
grees, and both supination and pronation were 
restricted 

Of interest m connection with the 5 cases that 
had been treated conservatively outside our clinic 
was the vanance m the amount of function when 
the wnter first exaimned the patient, and later 
when the elbow was checked for this report The 5 
cases were first seen after a lapse of from 7 weeks 
to 13 years from the time of the fracture In only 
1 of these cases was the motion normal, and m the 
4 other cases the function was hmited and the 
elbow distorted Yet when these 4 elbows were 
again exarmned, from 3 to 22 years after the initial 
injury, 3 had normal motion Other observers 
have noted that although motion is restricted for a 
time after the fracture, the patient may eventually 
recover almost complete function of the joint 
(Fig i) 

Operative reduction had been earned out in 6 
cases, 4 of which were fresh fractures and 2 of a 
month’s duration In 4 cases, upon examination of 
the elbow from 2 to 15 years after the fracture, the 
motion was perfect In i case, when the end-r 4 ult 
was checked 26 years after the fracture, the mo- 
tion in flexion was limited 15 degrees and there 
was a cubitus valgus deformity of 15 degrees In 
the sixth case, upon examination of the elbow 2=: 
years after the operation, extension was hmited to 
140 degrees and flexion to 40 degrees 
In I case of a fracture of the lateral condvle the 
fragment had been exased n days after an’ un 
successful attempt at mampulation The result 
was unsatisfactory, the patient havine hmitPri 
extension and flexion of the joint ° 

To summanze the results m fractures of the 
lateral condyles Under conservative care c f 
patients recovered satisfactory motion nf 1 

bow joint, under operative treatment , a 

patients recovered perfect function x ? 

slightly hmited motion In i case that 
treated by mampulation there was a rpct 
all motions, and in i case in which th 
had been excised there was a fairly mnri j 
tion of motion It is evident that en ^ii 
results seemed to be obtained from 
and operative treatment of the fractu 
Whereas there was little difference in tj, 
results under closed or open treatment l 
a contrast in the end-result roentvpn^ ’ ^^re was 

^^"ogramsof the 
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Fig 3 a, Fracture of the external condyle of the left humerus b, Well developed external condyle 2 years after 
operative reduction 


Seven fractures had been reduced operatively, 5 
of them immediately after the mjury, 1 within a 
penod of 2 weeks, and i after the lapse of a year 
All the elbows that had been reduced promptly 
were found to have good function when examined 
from to 10 years after the fracture Both 
elbows reduced late were hmited in motion, and i 
patient had an increased carrj'ing angle 
Excision of the epicondyle had been earned out 
in 3 cases, i of which was a fresh fracture with a 


small fragment, and 2 of which were of long stand- 
ing Excellent results were obtained in all 3 cases 
To summanze the results in fractures of the 
medial epicondyle Operative treatment m fresh 
fractures gave excellent results, the motion being 
complete and the carrying angle normal By con- 
servative treatment a complete range of motion 
was recox ered m only 3 of 6 cases 
In the roentgenographic study of the end-results 
the feature that stood out prominently was the 



a bi 

, I 'P “ Displacement in a fracture of the external con 
o>le 7 weeks after consenatix’e treatment in acute flexion 


b The same fracture 17 years after the mjury , shoinng the 
malposition, non umon, and enlargement of the condy le 
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FIf V Entrcatbln tocton (rf tbt enrnMJonl/fe 
jtui tlta cdiMj >ili> bcuiaaLt Eb (tnt« Sam, tbmtMf 
DCKv-oikn ual wrMrUfti oot al tJMcandrte. 


(nei'urowth of the {njtEmt tad dte (atdaicy of 
the qMphytlt t be dicpficed forwd ud dcnro- 
winL Tbeie diAiwn wtn evidait at tD cue* 
whether they h«d been treated by BaoJpalatiaD 
or b} opentbo Irrefnluitk* tn the cmtour of 
the extenuU coad}k were aaodtted with wwtml 
ol these faettim. 

Fna$ertt 4{ tk* mtdUl <wWW< aua Both 
cue* had been treated by manipohtkn oadfde of 
OUT d] ate. One patten t when examined oyrara 
after the fracture had only a sbght Qraitatioo of 
motioa In the elbow I tKe ther caae In which 



Vn 7 TW mm mkrti* po*»JjJe by orwrato 


Fta 4 Cad-naift In fncTart cT Lh*nUTwJn«h^4 
TTUS lAfT oxaeTTalrve trstBHOt Mnte ^ 

ioa owhjam and gal cf tie eoarfyfc iA 

Xataic'i tttn>ttop(o%fcU teTTicnUe jo«t bycmitx 
•n artlcnlv aorttce 

the fragment bad been t at b e d i month alto n 
unsucreafnl mnnipulatlop, limited flexloa. nto- 
tian, and pnxiatli» result^ The pattest, h** 
c\Tr had DO complaint and aai ahie to ciak 
n^Dea In hli wort aithout any tiooWe 
Fr^chttt ef tii laleral i nx. Tka 

pattest wu not seen trad) she aaepyeandd, 
DQl ihe bad had an b^ury of the dhow Ei dhl- 
bood which apparcsth’ tu not been tmtaj. Al 
the Umeoi the eombatloa tbedho* wultwtec, 
pahtfol, and limited b ext enalcD and fleun Tte 
epicoDdyte had beenpoQed <£ and the nwdyhr 
area wu bfecled (Tm a and ib) A 
cut wu appBed ai^ liter a bon nteltiai «e 
ceceMary \Vben the elbow wu re eaufaed ij 
vcari hter the patient had complete meba b 
(be jof t and there wu Kdid heal^ (Fig ^ 

pisctrixiox 

Al U generally t roe when condylar fiact cm ut 
treated cnoacrvath-ely uthfactorv ftmctteul le 

enfti were btaincd by doaed methods te mtay** 

the cues b thte tertea. There te, boamer k* 

qootteout abeibcT the rettltaof omerMtht 

handDna arc generally u mllifictotT or ai manet 

ons u they are dalmcd t be Cooaytif 

occur! ^fldren. and they are fofloaedthrau 

t an end-reanlt rn oolr r^tlveh HoaH 
cam loch u w freaented b ih* I*f^ 
many fracture* tcnnloflle b a dntoiled rthw 
with DmJted moUon b not Lsowa 

Slight Cinilatwni of motioo fa tie cC»* ^ 
llLely to be dbregarded by both the pal^t 

th ^yrndan, iiDCctbe)cintbear»no*e^^ 

OopercentoflUnaefolfuDCtioolw* lthbtJwf»JT^ 
of 6o degree* of fleiioo and rjo degree* of 

aJoo. Partteokrlyb that rue a ben the rotary*^ I 
lion bpieserved, a* h ab condyiarfr^w** ■ 

the praencc f a Hmi tatloo fa eiten*»* « I 
o to 5 degree*, datuitianca cf tie canywi | 
angle reno^e^Kfcnt 
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Fig 8 a, The enlarged and displaced medial epicondyles condylar area m i case b, The same enlargement and dis- 
in 3 cases following conserv ati\ e treatment m acute flexion, placement of the medial epicondyle 3 years after operative 
10, 6, and 13 years previously Note the lack of ossification reduction with suture of the fragment Note the prolifera- 


in all cases and the proliferation of bone in the external tion of bone in the external condylar area 


It IS also possible that deformities giv e nse to no 
symptoms because the elbow in childhood is not 
called upon for heavy work Only in later life 
when the elbow might be subject to heavy usage 
would the joint cause any difficulty Unfortu- 
nately, in the senes of cases reported little light 
was thrown on how’ the elbow would withstand 
strain, as none of the patients did heaw work. 


although most of them had reached adulthood at 
the time of the final examination 
The roentgenographic study of the end-results 
was interesting In fractures of the external con- 
dyle that had been treated operatively, the roent- 
genograms showed a well developed condyle in 
good position (Fig 3) Under conserx'ative han- 
dling of the fracture an enlarged condyle with non- 
union or malunion resulted (Figs 4, 5, and 6) 
Figure 7 shows the accurate reduction possible by 
operative treatment and may be contrasted with 
Figure 5 showing the distorted elbow m a fracture 
that was treated conseiw^atively Figures 5 and 6 


1 ig 10 a left, Wands of bone suggesting regeneration fol 
In. 0 „„f.i j 1 . ■ lo'^g excision of the medial cpicondilc 13 tears prenousK 

1 'lar^ of aei. ^ t b m a pal cn^ t^me,rcgcncration in a case treated bt exc sion of 

‘‘f''- — ' , Abe fragment - ' 
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•how dartj the Dooonloa, naKmkm, tnA equat Both dintr«l and roentreDcrnpUc 
thig out of the OMxhle when the fnctnie I« poratt the £irt that opmt^btmttrtfcnhth 
treated with the elbow In the podtSon ol acute effects method of treatment In frictam W th 
flcikio The latter rocntjerMRiain aln nirntralea external coodvde Open redurtwo k the (k 
wen the effort on Natore* part t pro dde a preferable method In fracture* of the anfaj m 
•erviceable Joint In the prcaeoce of defonnilT condvdc, ct»irin* an accurate redoctiM,ihW 
Roent|:eTMpTapluc ttud** erf the eod-reaufu In the fendm** In the eud-rewjU rDentmemi 
fracture* of the medkl eparoodvle uaaally ibowed cannot be rcpkined In the btler i 
an enkiged fragment that had pulled away from a«en-*tJve treatment mutt be amidnid k 
It* bed. Theac chauM acre obaened In caaea canae of ccotraindlcatiotM to operate teirtfca. 
that had been treated other op era de cl r or con- there aonld to I* a better d ett^ 
■cr>ati\-ely (Fig 8) It ii difficult t rrpfam nch Ing a favorabic result than un^ rfmDir efcoa 
finding* in case* that ha -e been reduced acen rtance* ui fracture* of tlw exterriil ctoijk. 
rmtely Either »tin better rrpiacaDcnt orf the Operative reduction b * ifanpie peocedait h* 
fragiDciit or more efficient ImmobiEiation may be carried out immediately after t^ fajery TV 
DcccaMry The favorable time for operation may muscle ittachments are pulled apvanl, tad tk 
be quesdoned, it beirre poadUe that the operator fragmen t* appro dma ted. All «rft tbaxihaUU 
■hould wait for the bio^ dot to be abaorned In- pr u erved. 

•tesd of redudog the fracture Immediately The method of malnralnmg the pfOm of ik 

■The fact that such Irregukrltk* appea in the reduced fracture dependi upon the nature dlh 
end-mult roentgenogranu of accuratdy reduced pathology The lufer the fragmeut ni ki 
fracture* of the medial epjcond^-fc •hould be kept greate volume erf mu^ a ttachmenti, the herb 
In mind In handimg kog-atancfmg and acgfccted ibefixatlooneeded.ThewTltefuMflUKT(iim- 
fracture* that praent a Bmflaipiaare Cooserva k catfut roture* or a vitillium niH ef seal 
thx treatment woold aeera to be preferahk to caliber In fresh cases, and a naff b cats of kei 
operative esdson of the fragment ia ndi case*. tanding Wben DecesBur the naff nay ak!) k 
if the fticturt b reoognued only afta a •uperim- driven throofh the eplpitaetJ plate. ^ 
poKd injury and the case bapipena to be one of The podtxD In wbM the elbow k Djabuhn 
litigttloii, a great deal of emnuA mav be placed during the heahng procoa b sormed ^ 
on the roentgenogTtphie&adrngtuntQrtb pouted pathology but flens of the krfnt to a dgiit up 
out that Uk nme irregahrma >ppcar In the {* preferable to full flexkn. In <wdet t ndu ik 
accuratdy reduced fracture*. mntdrt, It b advuahkT unle* » aotBe faa » 

The penilierauvx of bone that ahowed Interna] b used, t fler the wrbt b foe 

around the cuter margin* of the Joint m fracture* tore* involving the mecBal eplcmh k ud “ 
tnvolvii* the medial epuoodyie are protahh doe hypemtend the wrbt when the atcnal ctedve 
t the ooglnal Injury aod to the attOMt to foiee fa lovoived. 

the motion of the Joint (ITg* 8a and 8o) FoDowinc the reduction, the fractm «hiswk 

Tbefaihircofunioo between the tnedlafeplcDn- aflowed to &caI*oijdJ} before root <co fa pom^ 
djk and the humeral abaft which r»nnall> take* The practice of forcing the Joint to o ttm a"*™ 
puce about the 8th v ear of h/c, was noted In by auci measure* as cairv ng heavy wegtu ca* 
most case* (Fig 8) “nwre were 7 patient* over not be coodemned loo itroi^v In tjl* 
ulncteei yean old and yet in only case had the fracture auch procedure cause* furtber mmg* 
epkondyfc Joined the ihaft (Fig 9) the Wnt Provided there a 

Of particiilir Interett In the roeotgeoopam* of motJoD and no m-tfa*ie foimatloo racnax 
case* of opeialh-e eidakm of the medial epkno- return upon the reaojuptioo of use 
dvlc were ntindj of boce that auggeated regeneia 

tloo(Fig 10) The posalbOItv of audi regenerafloo . .... . ^ i r v J a-as— Wr ■»* 

K«« been nwliooed bv ^ osheD and Taylor u 



SURGICAL TREATMENT OF PERIPHERAL ANEURYSM 

GERALD H PR ATI , M D , E ^ C S , New A ork, New A ork 


T he World War \vas a great stimulus to 
blood vessel surgery and this country ’s 
involvement m a second 'W'ar of sur\ ival 
m our time makes the subject of surgery 
of aneurysm even more timelj 
The definition of aneuiy sm as a blood filled sac 
communicating w ith an artery at once needs eluci- 
dation, because the multiple forms and sites at 
which it may occur in the human body, as v ell as 
the different causes, make this more a syndrome 
than a specific disease It is apparent that the 
s>Tnptoms and treatment will \ary' greatlv, de- 
pendmg on whether the lesion is near the aorta or 
in a terminal vessel Efforts to classify and out- 
line aneurysm are difficult, and under the aneur- 
ysm title m the Quarterly Accumulative Index 
Medteus may be found an average of 24 subheads 
in the volumes of the last 5 years In order to 
simplify this discussion, penpheral aneuiw'sm w’lU 
be duided into the two types interesting to us 
surgically, the artenovenous aneurysm, in which 
there is a communication between the artery' and 
the vein either directly or through a dilated \ as- 
cular mass, and the aneurysm invoh'mg only the 
artery itself Aneurysms of the heart, aorta, and 
skull are not included in this discussion While 
our subject is treatment, classification of vanous 
types of aneurysm will be discussed bnefly' Penph- 
eral aneurysms may be artenovenous or artenal 
and either one may be congenital or acquired as 
the result of trauma or degenerative disease 
Such adjectives as cirsoid, dissecting, idio- 
pathic, traction, and diffused but add to the con- 
fusion, anatomical and pathological differenti- 
ations, due to the site or the true or false walls, 
need to be considered only in the light of their 
effect on treatment Gunshot and stab wounds, 
as well as airplane and automobile acadents, are 
the most frequent causes of acquired aneurysms 

Arteriovenous Aneurysm 

ACQUIRED ARTERIOVENOUS ANEURYSM 

The acquired arteriovenous fistula is most often 
single, frequently a direct opening, and is seen 
fairly frequently m surgical practice Wilham 
Hunter was the first to desenbe it, and while m 

From the Surgical and Vascular Service of New York Post 
Graduate Hospital and Medical School of Columbia University 
*0 part at the Graduate Fortnight of the New York 
Academy of Medicine October 13 to 24 1941 Cardiovascular 
Diseases Including Hypertension 


1920 Callender had found only 444 cases in the 
literature up to that time, this number has more 
than tripled since Symptoms vary' with the site 
and extent of the fistulous opening Expenmental 
data have convincingly show'n that certain phy s- 
lological changes occur w'hen a fistula develops 
The immediate changes are (i) a fall m general 
artenal pressure w ith a gradual recovery', the sy s- 
tohe pressure being equal or higher and the dias- 
tolic lower— thus a greater pulse pressure, (2) an 
increase in pulse rate, (3) an increase in venous 
pressure, (4) an increase m the cardiac output, 
depending on the sue and location of the fistula, 
(s) a very temporary decrease in the size of the 
heart and the artery proximal to the fistula, due 
to the blood flow in the large \ enous system, fol- 
lowed by a gradual dilatation of the heart, artery , 
and vein proximal to the fistula, with hypertrophy 
of the heart, (6) gradual increase in the total vol- 
ume of the blood, (7)development of collateral 
circulation around the fistulous site 
These points must be kept in mind in the con- 
sideration of the therapy If the arteriovenous 
fistula IS large, it must be repaired or definite, 
permanent damage to the heart will result The 
sy'mptoms m the acquired type are usually so 
apparent that the diagnosis is evident The scar at 
the site of injury, followed by an enlargement of 
the part, increased temperature, the dilatation of 
the veins of that extremity, together with the 
bruit at the site of communication is confirm- 
atory An artenogram wiU determine the extent 
of pathology present and occasionally other anas- 
tomoses are revealed by' this method Pressure 
over the site of the fistula will cause a decreased 
pulse rate— the Par6 sign An analysis of the 
blood in the tributary' veins shows a higher oxygen 
content than in other veins Pam is an inconstant 
sign but in the large ones usually develops with 
pressure on nerves or other sensitive parts AH of 
the symptoms accompanying a reversed flow in 
veins may occur, such as pigmentation, ulcer- 
ation, dermatitis, hemorrhage, and gangrene 
Pathology The endothelium soon hnes the 
connection and coagulated blood in the sac is not 
unusual The arterial pressure drives the venous 
blood back dunng systole, while in diastole venous 
blood may actually enter the artery This mix- 
ture of venous and artenal blood causes venous 
stasis The artenal blood returns directly through 
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tbe venoitf cbannek, frequentl} wUboat bcW 
mrrM tbnxtgh tiu caplOaiia, and starratMo of 
ibe poipbeij mi) occur with trophic cfamifn. 

StaxUttl trtgfmixi It ii vile to pailpoDe oper 
■tioo imtll 4 to 6 inxiUii after tbe aevcupiDait of 
tbe fiAula to permit tbe ndcicn ph^vtologlcaj 
cbanjei icoompanv log tbe fttrnU to lave reached 
a level and, owe rmportut to permit coHaterml 
cimdotioo to b eo m e adeqaite. At the time of 
tbe repair tbe phyilotancal duoges prethra] 
meotiiKed mot be cnoAdcred, as tbe dorare of 
tbe fistuk caoKs an enct irverae of aD tbe proc 
ernes mcptiooial If tbe bitnk has bees preseot 
for a loDX time It mav be peceasarv first to 
decrease tbe total blood 'olunie b> phkbotoaiy 
to prevent ovcntiam ( tbe cardlovascnlai svs- 
tem. Operatkn b best performed vitbout tbe OK 
of a tooralquet and do ooe operaUveproccdiiJe is 
applicable tar each type of fistula. TbeorrtkaDr 
tbe ulcal treatment aould be ooe in vhlch tbe 
fistokpos comimuiicatkin could be doted aod tbe 
continuit of tbe lovnhed rssefa re-eitiibluhcd 


Thrs IS rarely postiblc The rite cf aa tslaa^ 
thould be eiposed and cmkaed. TtmPVtO 
tapes abo\T and belov tbe ^ek ilwiU w 5“ 
plied If coflateial drcahtloo b adecpstr. W 
dosing of the npper tape will not rtsalt fa 
btof> faHnie MtaDy and tbs effect c aa “ 
ots e r\' e d at this time. Tbe tj-pe cf cpcnti* •»“ 
b to be selected mar be one of tbe folk™ faff** 
Kntcd . 

Repair of the fist b in tbe 
ibnwgfa tbe opened and sacrificed 'e®- 5!^ 
n»le^ should be of tbe finest 
nontianmatlxuig mlmite, round oeed k^ ’l i'f'mr 


are used In eve lorgefy These k tares riw^*^ 
enter tbe Intfana. A section of Desrbr 


ronsde t better re-enfortetBenl , 

Cstukwi sac cfn. The Ugatkai cf the 
theae his tances appears t beof tbcrspeaDCv^ 
cocopeoMtlng for tbe reduced arterbl KTf* ' 
dccieasinf tbe rapkflt) of tbe blood relnm. 
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Fig 3 Large arteriovenous fistula of the neck First 
stage excision of left supenor thyroid, hngual, and external 
maxillary artenes and facial vem 

2 Ligation, proximally and distally, of the 
artery and the vem with excision of the inter- 
vening fistula and vessels is frequently the treat- 
ment of choice when collaterals are adequate In 
this type of treatment the intervening vessels 
must be removed or the fistula may recur This 
operation is used most often m the upper extrem- 
ity, head, or neck 

3 In some cases it is impossible to remo\ e the 
fistula because of possible damage to secondary 
circulation Quadrilateral ligation is then per- 
formed The fistulous tract is opened and the 
clots evacuated, aU opemngs mto the fistulous 
tract are closed by fine arterial sutures and the 
sac IS obliterated by imbncation and plication, as 
in the Matas endoaneurysmorrhaphy operation, 
or implant of muscle The use of this operative 
pnnciple has saved many hmbs which m previous 
years it has been necessary to sacnfice 

CONGENITAL ARTERIOVENOUS EISTULA 

The etiology of congenital arteriovenous com- 
munications IS stdl under investigation Artenes 
and veins normally anastomose m man m only 
the hands, feet, and the sexual organs, as shown 
bv Hoyer, Krogh, and others In studying the 
embrj ological rests frequentlj demonstrated m 
the newborn, it is not difllcult to conceive of the 
same failure of closure m the artenovenous sxs- 
tem These communications are usuallv multiple 
The) ma) occur m any part of the bodj but are 



Fig 4 Same patient as Figure 3 Second stage excision 
of entire mass and nght external carotid artery and its 
branches en masse, ivitn cure 



Fig 5, left Congemtal arteno\ enous fistula Entire upper 
extremity, shoulder, and chest, with in\asion of brachial 
plexus Some blood \ essel tumors ha\ e the characteristics 
of malignant neoplasms 

Fig 6 Roentgenogram of arterial aneurysm of the bra 
chial artery followmg gunshot Aneurysm began to grow 
ahen slightlj traumatized 20 years after injury Doubled 
size m I month Treatment obliteration wnth cure Note 
calcification 


ODioeucc puncoiuijuwaa ioe«>esuainouui oun ic pusung vu, uu ui > 

when the term poiadiig bem&ngWm faaj been ndhmi bu been nlMiftary In ondertaiiDC ^ 
•ppbed iSe krjie orei enf perticulttriy freqoent trentment of tbebrgecongenlul ct«i)ectio*i.« 
in tbe opper crtrojutfe*. \\ hive k«j ■ coDfeo- finds that maldpte ind freqnenUy hmifc >4>(0- 
itil fiiOili In the oect tn i patient ol Dr Imng S th-e iioce i im n may be uecemi) The w* *• 
Wright, hi whkh ■ hrge man of ve»eli In the portint thing to r nrrTnhr f b that the cmnect*' 
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a b c 

Fig II a, Line of incision for a poplilcal aneurysm b, Control of circulation proximnl to the aneu 
rysm by tape and incision of aneurysm and evacuation of clots and d6bns Note sural nerve which must 
be protected b, Suturing of all collateral openings, ligation protimally and distally, and closure of artery 
aperture from wathin sac 


are usually multiple and the disheartening thing 
IS that one may close 8 or 10 connections and have 
a recurrence due to the opening of another connec- 
tion not patent at the first operation It is our 
practice to opierate on these patients without a 
tourniquet The fistulous connection can then be 
localized with a sterile stethoscope The extent 
' of operative treatment is detenmned only by the 
pathological condition present, but one should 
not discontinue the operation until each fistulous 
opening and bruit have been eliminated The 
‘ site of the fistula should be exposed widely enough 
to permit control of normal vessels proximally and 
distally The operation of choice in the large le- 
I sions IS quadnlateral ligation and excision of the 
artenes and vems involved At times one must 
, remove vessels which appear necessary to the life 
of the part, but collateral circulation is present so 
frequently that most of these limbs will not be 
lost 

Some of the congenital commumcations act as 
Mwgrowths, invading all layers of tissue including 
bone One of our most alarming problems arose 


from hemorrhage of the bone canal after an am- 
putation for spontaneous gangrene m one of these 
growths Matas has recently reported a case of 
this type in which there appeared to be metastasis 
One of our patients showed similar characteristics 
(Fig 5) In operating on a large and multiple 
artenovenous fistula it must be remembered that 
while local relief is to be hoped for, the operation 
primarily is being done to prevent the cardio- 
vascular failure w'hich will eventually result 
Sometimes amputation is necessary and indicated 
as a last resort to achieve this end 

Arterial Aneurysm 

Any condition which weakens the wall of a ves- 
sel or increases the intra-artenal pressure is a 
cause for arterial aneurysm A blood containing 
cavity which communicates with the artery is the 
result This sac normally has a neck where it 
communicates with the mam vessel and the con- 
tents of the cavity are either liquid blood or 
coagulated blood which is in vanous stages of 
resolution 
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Modijicatwus of the reconstrucUve anenrysvtor- 
rhaphy In this operation modifications of the 
onginal Matas procedure are performed Opening 
of the aneurysm and plastic repair of the wall over 
a tube or other foreign matenal have been suc- 
cessfully accomplished m selected cases although 
an artenal wall once senously damaged may 
weaken agam The use of an absorbable material, 
such as a glucose preparation, to suture over has 
been advocated but has many technical difficul- 
ties Vein transplants for artenal loss have been 
satisfactorily introduced These vein transplants 
in the absence of thrombosis work well, the vein 
wall constncting to the size of the artenal flow and 
in time hypertrophymg Hepann is indicated, 
especially m these patients 

Modification of Matas’ obliterative aiieurysmor- 
rhaphy This operation follows the conceptions of 
Phihgnus of over a thousand years ago and is the 
operation of choice in many cases With the cir- 
culation controlled, the sac is opened, its contents 
removed, and the opening of the small collaterals 
into the sac closed by sutures The sac is then 
obhterated by layer after layer of sutures without 
excising the sac Most surgeons misconstrue this 
conception of the technique and remove the sac 
with ineparable destruction of the collaterals, and 
the frequent result is gangrene (Fig ii) I^en 
the sac is large, a muscle implant is most effective 
m obliteration 

It IS interesting to consider the possibilities of 
other foreign matter causing penartentis and 
endoarteritis in the future treatment of aneuryams 
and expenments at the present time are under 
way with such matenals as talcum powder and 


cellophane These and other similar substances 
have shown remarkable tendency to cause inflam- 
mation and fibrosis, and it may be possible to take 
advantage of this fact therapeutically One such 
patient has already been operated upon — with cel- 
lophane wrapping of aneurysm of mnommate ar- 
tery 

One must remember that in any type of treat- 
ment of aneurysm in which the main vessel is or 
may be occluded stimulation to collateral circu- 
lation should be continued This stimulation 
should be in the form of controlled, external heat, 
avoidance of all trauma, the antispasmPtic drugs, 
and whiskey The lumbar sympathetic nerve 
block by use of 2 per cent novocain introduced into 
the sympathetic ganglia has its place in relaxing 
spasm and opening collateral circulation Hej>- 
armization after operations on the arteries has 
revolutionized this form of surgery and has made 
possible procedures which previously were tech- 
nically impossible Heparin is given in a contin- 
uous drip with careful and constant checking of 
the clotting time to keep the figure above 15 
minutes This requires diligence Murray has 
stressed this point and its importance has been 
proved m our own dime to our entire satisfaction 
The patient should not be left alone after such an 
operation until the success or failure of the pro 
cedure has been detenmned 

No strain should be put on the part until proof 
of adequate circulation is present, and m those 
cases m which small collaterals are carrying on 
the circulation the patient thereafter must be 
restricted physically to the limits of his artenal 
supply 



THE OMENTUM AS A SOURCE OF NUTRITION TO 
ENPERIMENTAI LI PRODUCED MYOCARDIAL ISCHEMIi 
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E ENCOURAGED faj tbc rwulti al onr firit 
j cxjierimeiits a Kctxkd teria tj opm 
otnenhzm t henrt graft, /oQond 
by CO rocary artery divuioo and Imtteei, 
wai undertaien. Tlie resolti ilww that the new 
voach formed ait f aaffident caliber actually t 
cany cnoogh blood t Ecmrah that pan of the 
mycondhun to whkh they hi% e proCfented. Aa 
tN-Wence of tha, injected partkk of red rfnrfhar 
pajaed itadB) thimi^ t^ arterial anaat moan 
that developed beta ten the ootental aivt cormai^ 
arterie*. Qnnabar particle* re larjccc »b«n red 
blood ctib and tbej are aho nnlfLe corpuaclea tn 
to far at tbe^ cannot be aqoeeied Into ameboM 
■hapea. 

Uectroeanbagrapiuc ftadia made tbroogbout 
the evperfaKQ C* revral aerious mnaa rdal dunrn 
follow^ corcmiyartei^ drTiiicaandDgitlaa.Tw 
anirmb aorrhe thli ihock with aiirtrahi| caae 
and aooQ appear weD eveept for the dWamJort of 
the tadriim. EleetnKardkifrTuis ibew that in- 
farcts develop but healing proffTtaaes rapidly It 
was our hope that, by first oeveupbf a nffioent 
ly praCferatirc graft and then rednang the m)!)- 
canOal drrcla boo, the proms f infarrtico ctud 
be prevtnleA 

To date we ha%T been imsuccemhil in tbb eo- 
deavD All antmah which had a graft and one 
coroaai> artery divided near fta btae recovemL 
On acTerml occasHcta after a reasonable length f 
lime had efapaed we cb ided the aecood coronary 
irleij None of these animal* aarvh-ed the nper 
tloo trv more than lo t m min tea. 

Aagrat 0,1^ under mtra tracheal ether anea- 
tbeah with cofitroOed artificial respiratioo. the 
left anterior cheat caviU wm* ope^ and the 
omentnm brought op throogfa an inclaloci tn the 
left copoU of tbe diaphiagm. The poicardhl 
nc was then bdted and tbe parietal perioirdiom 
a* mcQ as the eplcardhun thorooghi roQ^tened 
withaberr TbeocDcntam wai lb« atitcbedwiih 
No oo pi* in catgut to tbe anterior and hteral 
waDt of tbe heart and to the malde of tbe poa- 
terior portico of tbe pericardial aac Spednf ef 
fort waa made t bri^ tbe croentmn wrO over 

•• UwqwU* rir\nml> W Mnkwe. Drp0t 


the base and apex of the heart Tiereiteiri 
aac waa left open and after tbe dbpAnga b- 
cialoa was futored to as not ( ftn^obfe ttc 
omentnm, tbe cheat wall aa* doted hfie th 
hznga were being ar tlfi<-bn ^ mfiated. 

On September 14, ip+o tie right ctranry ir 
tery waadrvidedaboDt cenhmeteTfrocattavxb 
The cut ends were I%a ted with No. pbaatgU 
Tbe ocnental nmft bi^ tales battbereaerav 
free m^'oearew nriifes teen. Tbedog rrenerei 
laptdlv and, on Octohw i^atUrfeyc 
Uon waa pc^onned. On this ooaaico tS tcaa> 
Ible myocardinm, which db] not hare coatra 
adherent to It, wai migbeDed and uautu 
stitched In place. Again reem eiy an aseveitii. 

On Febrnary 3 w the anirnal wa* taa6ai 
and a postmortem rtam,footPB paAj rnrd. 7h 
ocnrntuiii wu found t be scQxient ra now t* 
tbe m>'rieardhim, periojdkm, and haA Tb 
coramy TtMeb coold not be sen and n 
c ^pu e O at Bome pkm bn. bhml (fiaectxe ef tk 
cejentuD and at places by dbaretioe cf thei«> 
cardhun, Tbe bead lunn, atid dbpfaiaga 
removed as ne mut and tbe i p etmni ass ^ 
fected »hh red rfnnahar b water the i njects 
rwiTig earned out through the ajcmdhig thy* 
aorta. Pabetile preasare prododng tn trtifinn 
svttollc prtarere of not more than i 5 aJIsa tW 
nod a dastolfc pc easa re not more than JJ 
meters no let* than minimeteT w** ^ 

dnnabar passed leadBy foto tbe kit 
tery and then in t the rmnant (retjenfag) « w 
rigfctCDTOoarv artery ThaUtter fdr y-^ i 
about centimeter tiota tbe aorta, rtrT« 
very tmall branches and one ftlrlr Wje latcn* 

branch. Tbe aecood centimeter of the rightc^ 

nary arterv waa entirely absent, bot from • 
tbe dhtal portrou filled completefT 
coronarr artcnes had bectanc wtQ filled, u* 
Jected medium waa seen flowing frectr fa 
ous omental eswla and I a IlTmt 
diaphragm and longi. Tbe aoctlc vahe p ewj° 
perfcctlj that the Wt veotricie did ne* bectew 
firie rt with onnabaf during the fajeclior^ 

This jpeomeD waa then dehydrated 
bol and deaied br nting the Spaltehoiimc®*^ 
Hw rJwi-TTir the aicobol wHh bou^ and then ^ 

placingme benaloe with methjlrahcyhte 
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Fig I 3 


Fig I jD, nght auncle, £, des 
Iroy^ portion ot nght coronary 
artery, F, peripheral stump of an 
omental artery, G, branch of pron 
mal stump of right coronary artery, 
H, adherent lung, J, infarct, K, 
omentum artery, L, diaphragm 
Fig 2 A, descending ramus of 
left coronary artery enmeshed in 
vast netn ork of anastomotic omen 
tal vessels, B, omentum 
Fig 3 C, omental graft partially 
dissected away to show the origin 
and branches of the left coronary 
artery 
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Non ember 2, 1940 i \Neek postopcraine third sUigc 
bmus tachycardia Rate, iSo, Ti and Tt ha\c turned 
sharplj upright and Tt has become sharplj inverted ns 
compared NMth electrocardiogram of i Nveekago.P R.ooS, 
QRS 005 These changes arc ctactlj the opposite to what 
NNould ha\e been cspcctcd after antenor nnll infarction, 
nnd present pattern is more in keeping w ith posterior NN-nll 
infarction 

Non ember 10, 1940 Third Nvcck postopcmtive Aunc 
ular flutter Ninth 2-1 block, auricular rate, 336, Ncntncular 
rate 168 S Ti has become depressed T waNes arc ol>- 
t oy auncular flutter waves Rt and T, still upnght 
and of good amplitude Auncular flutter 15 most important 


finding Pattern of anterior wall infarction has disappeared 
suggesting complete healing P R, o oS, QRS, o 05 
Non ember 23, 1940, fifth week postoperntiN e Sinus 
tachjcardia Rate 150 T-waNcs arc upright in nil leads 
and inconstanMy notched m lends II and IV P R, 008, 
QRS 005, no residuals of previous infarction 
January ii, 1941 Sinus arrhythmia, rate, 120-iqo 
QRSi increased in amplitude ns compared with September 
8, 1940 5 T, has returned to iso clectnc, Ti increased in 
amplitude, T, and Tj have turned ujiright and are of 
considerable amplitude PR, 009, QRS, 005 Suggests 
complete healing of infarct ns there is no residual in elec 
trocardiogmni 


this process was completed, dissection was carried 
out in such a manner that many of the established 
anastomoses betw'een the coronary arteries and 
the artenes of the omentum and lungs (bronchial) 
may be seen Numerous relatively small anasto- 
motic connections were unavoidably destroyed in 
an enort to make visible the more important ones 


CONCLUSIONS 

1 Rich anastomoses between the omental 
arteries and those of the heart can be produced 
surgically 

2 Anastomotic vessels are of sufficiently large 
dimensions to permit the blood to be carried 
freely through them 



FACTORS INFLUENCING THE INCIDENCE OF 
POSTOPERATIVE THROMBOPHLEBITIS IN 
G1NECOLOGIC SURGERY 

MRGIL S. COUNSELLER, M D FACS u>d D ANGUS \I LfWON Ji 11 D 
Rochcnff AOnnetoO 


T his papo a boed primarily on an 
aail>'sci of the i f coril a of 99 paUrnia 
aoSrrirtf^ from patoperithT Umm- 
bophkbita wtidi «orc aefected doriDa 
1 Tcviev of 6S4 oact is «hidk abdoouniQ 
h\-»tmctuim »u pcffonsed amKcnthriy for 
benm condftijni from 91J ihroQ^rfi 93^ A 
nppkiamtal asatyah w{Q be nude of >7i> caaca 
m Kbidi ibriommal h)KCTrctomv na per fo rme d 
coBaecotireli io Ibe bcudul a t nxe of one of oa 
fCoaoiefler) for « perioa of aboQt 4 tnootha. la 
lUa aopplroentai trud^ (776 oua) tbepreven 
tuQ of thrombnpUeoitii «iD be coeaidmd, 
vbecai, tbe f wm et and br^ grwp (t,6A4 ctaea) 
will be arranged bt grogpa of paumli vftb da 
Oar aampliatbg faoton, ai>d cedpctfoo* wfll be 
made on tbe bad* of ibe ocenirence of tbroenbo- 
pblebhb La tbeae v-ancua groupa. 

INCIDOrr* 

Nlc rrere pnraaril} blerrfted la determltilng 
tiee frequency of tbrombophlebiUi aa It ocaua 
after total or aobtotal hyatereclotnv Total b- 
doeninal hN-aterectoniy waa performed ,9m tunes 
amoog tbe s,6&4 paUrali tbe 7&f remalninc 
pallenta unckrTcot subtotal bdinbal hyatcr 
ectoeny It b o-ident that the frequency of 
poatopenth-e tbrocnbopble bH b b blpber among 
tboae patienti wbo ondement subtotal byater 
ecto«n\ than amotn Oxwe aho uoderwent total 
h\‘»tcrectotn\ aisce In tbe 9*0 palienU opo 
aboen total hvaterectomy »aa peWonned pr^t 
operitn thrcasbopiiJebftiocCDnTdinddpatitoU. 
or per cent, and In tbe 764 patienti upon 
■ bom wbtotaJ abdominal hyitereclomT dreie 
portoperalrve thrombopfUebirti nx c m Ted tajj pa 
tlcnu, or *-3 per cent as taddeace of 3.7 per cent 
fiw tbe entire 684 caaea. T eTinirnaie a» many 
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Other rariabla as poaribfe and rtS lutkr M 
thb trend, »c cboae r c eo rdi of esafleirt cat 
pa I io^ts from among records of tbe 2,684 pxtrtL 
These patJenta acre cooildered to ocoidtalr 
eeteOent rblj becaiae they retsented no dence- 
ttrable disabilities such as Dvpertensko, sevor 
anemia maiied obesity or duoetet. Br cSbb 
atkn of all cases fai aheh ondcslnble fscurym 
present ae bnaQy oblabed records of 1034 
patient aho ndervent total abdominal trsHT 
emony and 463 patJenti abo snderarataikMal 
bdommal byatcrectomy In tbe brat gra? 
pcaloper a lKe tbreasbophlebitb occurred ■ j 
patknu or } 1 per cent in tbe smad b i( 
pailenti, or 3^ per cent-^n In t U egn of 5 
per cent for Uv enlbt groopof ,497 die*. 'Hu 
h b abovD that the dLferm of oavrmre 
of ihrombnpblebftis depicted in the ueal |nap 
of patients ftEO exart*. On the basb of the* f** 
fifures a ^nalMable roochalDo may be drm- 
t^iJ abdominal hyiterectoenr b foDoatd be a 
loser Incidence o/r«fl opera tn tlucmbopilttfu 
than IS aobtotal abdominal hyatnecumy 
opbaaUoo of this difference probaUy bo in^ 
rebliooshlp of tbe operaiko to the tread rp 
ment In Bibtotal hyxtereclomr the tcim b 
broad hf a me n t are traBmatbeetfsod Wl fa 
• bereas b total hystcrectocoy meal of tie e** 
are excised or sborteoed and rsa endotheM w 
face ccmseqnently fa left U> act u a foe* Rr to 
devefc^Haent of ihrnabosc* ThrombcKb fa tl^ 
enoci itumpa may slenr the dfcnkty® fa 
peerdmaJ larjer cssefa (faternal llfac), and tne*e 
in t ni ause additional venous ttagmlW *• 

that there is tendency ton ard the pewKl**** 

more tbrofoboses Sinre laci. of tmisctilar aciye 
durtng the first 72 Sours after operaUai b 
factor b the pro d act loo of threintophfal’^"/^ 
ny operatxm and since tranmatic cfaanjyt fa ^ 
Titc veHcfa aobaequent t abdomfaaJ 
ecteraF cnoirfbote to the prwrs*, tl*ria*e » 
ao t speak, for fomialkm of ihjciinbT^»f^ 
after an type of hyiterectDtDy bot e^eB nyrt 
after tbe s^otal operetloo 
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TABLE I — ^incidence' OF POSTOPERATn’E; 
THROMBOPHLEBITIS AMONG PATIENTS WITH 
OPERATIVE HAZARDS AND AMONG “EXCEL- 
LENT risk” PATIENTS 

Postoperative 

thrombophlebitis 

Hatard t>pe Patients Patients Percent 


Vancose \ eins 

86 

20 

233 

Anemia 

Hemoglobm 50 per cent or less 

5 ° 

4 

80 

Hemoglobm 70 per cent or less 

157 

II 

70 

Obesity 

145 

q 

6 2 

Endometnosis 

238 

14 

59 

Infection at tune of operation 

258 

12 

4 7 

None (“excellent risks”) 

1467 

37 

2 5 


CAUSATION 

Three possible conditions may influence the 
formation of thrombophlebitis (i) slowing of the 
circulation, (2) changes in the venous Iming mem- 
brane, and (3) changes in the circulating blood 
To apply these facts to the clinical field we further 
divided our patients into three groups 
In group r were those who had varicose veins 
at the time of surgical mtervention There were 
86 patients m this group, but also included m the 
group were 145 obese patients A patient 5 feet 
2 inches (157 cm ) tall weighing between 140 and 
150 pounds (63 s and 68 kg ) was considered to 
have obesity of grade i Progressive dispropor- 
tion between height and weight was graded as 
obesity of i, 2, 3, and 3-!- One hundred and thirty- 
one of the aforementioned 145 patients had 
obesity of grade 2 or more 
In group 2 were those who had endometriosis 
which of necessity required the infliction of more 
trauma than usual m the pelvis during operation 
to free up the pelvic organs and to remove the 
implants There were 238 patients m this group 
In group 3 were those who had a value for 
hemoglobin of 70 per cent or less, there were 157 
such patients Fifty of these 157 anemic patients 
had a value for hemoglobin of 50 per cent or less 
In contrast to data obtained in these three 
groups are the data concerning the 1,497 “excel- 
lent nsk” patients, with the incidence of thrombo- 
phlebitis, in Table I In this table the tremendous 
increase in the incidence of thrombophlebitis 
among patients who had varicose veins is dram- 
atically evident Smce varicose vems will not 
only keep the patients m bed days or weeks longer 
than usual, but will also expose them to the possi- 
bility of pulmonary embolism, it is obviously a 
senous factor to consider before opieration If 
surgical mtervention is not urgently and immedi- 
ately necessary, we strongly advise preoperative 
care of varicose vems Such veins should be 


treated by ligation or injection, or both, depend- 
ing on the individual case 

In Table I also is shoivn the marked influence 
anemia has on the postoperative development of 
thrombophlebitis As a whole, patients who have 
anemia are difficult to manage Most extremely 
anemic patients bleed excessively and conse- 
quently their values for hemoglobin cannot be 
increased before operation to more nearly normal 
The question of the effect of the transfusion of 
blood itself on the production of thrombophlebitis 
among anemic patients cannot be answered defin- 
itely at this time Seventeen of the 157 anemic 
patients received transfused blood before oper- 
ation or after operation from one to three times 
Thrombophlebitis developed in only i Although 
it cannot be so stated with certainty on the basis 
of these figures, it seems reasonable to assume 
that it IS far safer to transfuse blood to an anemic 
patient, if the mdication arises, than it is to with- 
hold blood because of the fear of producing throm- 
bophlebitis It might even be justifiable m these 
cases to resort to the preoperative prophylactic 
transfusion of blood 

In Table I the incidence of postoperative 
thrombophlebitis is shown to be about the same 
among obese patients (6 2 per cent) and among 
those who have endometriosis (5 9 per cent) The 
mechanism of the production of thrombopWebitis 
in these two groups of patients, however, probably 
IS different In the obese patient, slowing of the 
circulation because of lack of muscular action 
tends toward stagnation and formation of throm- 
bi, whereas m the patient who has endometriosis, 
trauma to the ihac veins necessarily incident to 
the removal of pelvic implants is a more likely 
precipitatmg factor Smce the incidence of throm- 
bophlebitis is roughly two to three times more 
frequent m these two conditions (6 2 per cent and 
5 9 per cent, respectively) than in patients con- 
sidered to be “excellent nsks” (2 5 per cent) it 
would seem to be wise to seek active measures for 
the prevention of phlebitis among obese and 
anemic patients In Table I it is also shown that 
the incidence of thrombophlebitis is almost 
doubled (4 7 per cent) when infection is found at 
the time of operation, as compared to the inci- 
dence of thrombophlebitis (2 5 per cent) when 
patients are considered to be “excellent risks ” 

SITUATION 

Thrombophlebitis occurred m the lower extrem- 
ities m 75 per cent of the 99 cases In practically 
all of the 25 per cent remammg thrombophlebitis 
probably also occurred m the leg, although this 
was not stated specifically m the records Our 
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cntbc diti ut bued on the dkkil dk^uMb of 
throndxrplilebhlt. No dtn informitJoD obtained 
at Dccropay haa b«o bdnded, other ctnfir 
niatkiQ of the ca OK otf death 

In 30 prr crot of the 99 cue*, ihrocnbophlrtiftl* 
o cc tuicd to tnperhcii] Tvicea or oecmi e U in the 
fonn of mBd attacks In the imaQ oritreat sapbeo 
ous vtm. Elevation of the Jef and hot appUa 
tior» arre toed for a few daj-i, hot rwne at tbcae 
patlenti re<^red poetopcraUvt anpport of the 
ertremlliei for the pre\Tntloo of awtlDna Inci- 
dentalhr polmoctary erohoUsm occunedoi^oDce 
in this group 

In 43 per cent of the 99 cases there was lorDtre 
ment of the femora] vem ahkh ma> or may oot 
hare been associated with in\-^retDeDt of the 
Qcac vchn, or «hch may bare coosthoted a 
se^TTe attack tnrol 'tng the great aaphenoos rein. 
\IlpaUentt tn tbh groop required eln*atlon of the 
affected part artd tlKapp&atkn of brge hot. wet 
dresa{zi|;s during the acute phase and sacne lorro 
of support for a rariahie leogth of time after db- 
mtssal The sHuaiion and extent of im-ol emrnt 
tn the remaining cases were twt stated. 


The oQSet of throobophieblta vied from the 
xd to the }8th pcstoperitrre di) la 75 per cent 
of caaes the omdltioa began betweeo Uw Stfa aitd 
t6th day after operatssn. More fpedhemltr la 
55 per cent of cates thrmbophkixtB o ccn n ed 
betnccn tbe9th atsd alhdsrs Lao(ilr3perccBl 
of cases did thrombophiebllh occur belore the 7th 
postoperath-e day It b a known fact that thrm- 
bophlehitiB may be falriy ertensIxT wlthoot ha 
be^ pomlUe to dbgitM it dbicall> Coo- 
seqoenth »e hare ttated the day on wiuch the 
coodition aas dbgnoaed, abkh mix or may not 
be the day on ahch the condllino wgari Acto- 
bUt ae belkve tbal thrembo^ oanrs or at 
least lie ym*, »i thm the first 3 days after opera 
ticai, and brames erldent o^ ahen mnscular 
actloo caoses aymptoms to arbeWcaose of eoona 
obstroctwo Erteittion of tbe ihromboab also 
may be s factor in the clinical tfiagooab 
par\T>TTrx TaEMvnrr 
Pnxeedmg on the amumptloo that bv tacreas- 
tng the rate of -rnoos return from the extremltlea 
»e would be able to dnnioate one of tbe caaeotbl 
factors m tbe productjon of poatopeiatKe throcD- 
boptlebrtii, the following procedure was 

tuted for j-6 patients reanering from g)i»ecolo^ 

opcratjonj on the setiwe of one of us (CounseDcT) 
for penod of roogbiy 4 months. N patMts 

were tod ded who required less than 7dajaof rest 


in bed after operation. Alternate paiknti bwi 
each day’s Ebt were used as cootrait Eeow e\ 
odd number of patients underwent (j. 

different da>-t, the number (146) of pa tMO B tit 

control group sCrtiK exceeds ik nnmlei (ip 
of patients on whlcb tbe prerentrxe ihenfma 
sras based. In short, each alternate padnt ra 
r fi n*d in bed after opentian and tlv kp wne 
elevated Immedbtely on pillows, so tint tie Wr 
and foctJegs were roughly 8 toc^ ( » ao ) kvio 
than the butt ocli. A cradle coo taming tea hf*!! 
bulla (so watts each) was placed oxer the lrp« 
as to toclnde tbe feet and part of the tWt^ i 
cover fbbnkct, bedspread, or sheet) u dn 
placed ove the cradle An ordtoarr t h a umn a 
was placed under the cradle and the lemi*ntinr 
was maintaioed at degrees F (194 c) Tto 
psux of the procedure was the moat fjficuh Is 
carrx out. It retro Ir es frequent bt*peclMi cf t^ 
thermometer and the t rniog on and ctf cf tk 
Qghl todbs, as habcated. \ tbemestat 1 
greatJ> bmpLifv thb proUem. Mc»t of tk 

E lksU found tbe poarUrn and Itmpatint st 
St tokrabk a few dhGked It ininwd aod 
lew felt more enmfertsUe under ibe oadk- ^ 
occasioanl patient wms not tochnkd lea**esf 
poor ro-opmlioo In the cootrnl wries ef 
nsoenti the toddence of thrumhcpblebrts ni 
higher (6 potienta, or 4 P« «Bt) tbaa it « 
b tbe series of m treated pat pen ti (3 pallnti,* 
3 per cent) Too nroci Impoctaipcf rii«y t** 
beattachedt thk ohsirrxalloin, howexer leaw 
ckaer amJx-sis nrxrili that one le» insaoc* « 
Ibromhophletalis In tbe rootrol group tJd 
more loatanre of h In the lietlfd grtaip 
make the percentDo toddence of thromher^i'™ 
pnctimlly the mme for both grcaip' 
figures are not statutraD) slgnifia t 
thdess Um pceliinlnaiT r^»rt tudjcates uat * 

slghttdva isge was ootamed bv c*j effnfU 11 

win require a conxiderably larger group dp* 
t piox'c our asvrmptbo defimtel 
■mesAXV 

An asaJ^wis of thrombophJebplli, 
after abdominal bxsterectomTtiadUeiir^rijtrrt 
ijlAi times for benign cnodrtkaw, has 
fcnt^ The nccuirmce of throrolv^JxW^ 
another and separate group d -6 patiwts^^ 
been dkeusaed. Pa UenU among hnm t hffgy^ 
nbkbitis developed hare been grreiped screen 
tn the tvpe caf phyucal hasard tbev prewe 
operatloo, and accordtog t tbe txpe d , 

performed. On the bans d the IncMcocr 
throrahonhlebdis to these different 
tain deOTctswa ba e been dri n. \ perew* 
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mcOiod of lowtnng the iiicidcncL of ihrombo 
phlcbiti'^ bn*; l)ccn presented 

CONCl U^IOS'- 

Tbe incidence of postopenti\e tbroniboplilcbi 
lis IS bigbcr after sublotnl abdominal b\-stcrccloni\ 
Ins been performed tban it mftertntal abdomiinl 
b\sterectom\ 

Tbe prc^ncc of \arico'^ xein*' is tbe greatest 
single predisposing factor m tbe production of 
p)osto])crali\e tbrombopblebilis tbe incidence of 
tbrombopblebilis being rougliK ten times liigbcr 
among patients i\bo ba\t earicoM; \cins than it is 


among patients wbo arc considered to be ‘‘excel- 
lent risks ” 

'scxcR anemia increases tbe incidence about 
three limes, md obcsite infection, and endo 
mclnosis increase tbe incidence apiiroximateh 
two limes 

Ibc preoi>crati\e and postojicnitiee transfusion 
of blood probabK docs not niarkcdK increase tbe 
incidence of tbmmlHi]iblcbitis 

Lleeation of tbe legs and tbe apjibcation of 
constant dr\ be it after oiicralion probabK 
lower tbe incidence of tbrombopblebilis m tbe 
lower extremities 
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MILITAR'i MEDICAL 
INTELUGENCE FROM RUSSIA 

T he m^Lca] problemi erf modem wv 
fire ire obrlouilj eOffereol from 
tikoae ncoantered (a tbe Uit great 
rrar in view of tbe predominint rdfe of medi 
imied egrupment and the c^'er bicreumg 
Unportance of tbe air arm tn coQjnncticm irlth 
tbe forces on land or see The campaigns of 
tbe last )'ear on tbe Roman Fn>ot exemplify 
the most eiteimvc fighting b) modeni arms 
that has j-rt taken place. Tbe editors of 
StraoEJLV Gyntcoloov axo Obstetxic* have 
endeavored to obtain Informatioo from Roa- 
soan fiomres concerning tbe tnedkel proUema 
with which the Rimian Army has been faced 
In the last jrar Information ha* indeed been 
fragmentary Howti-er there foffowa a sum 
maiy of several reporta obtained from tbe 
Ruman Embassy in U aihingtom D C 

In spite of all difficulties and complcxilies 
of modern warfare it has been found possible 
to bring qualified medkaJ aid within tbe masL 
mum proiiinlt\ to tbe front linc*- 


“Operations on InlesUnal tnd priaMiir} 
organs are perfonned under the wont prid 
live conditions— In dugouts, tents, end to 
But even under these primlthr omfiiBo m 
departure from tbe fandamaiul reqnir m raU 
of antiseptic rngeiy is tolerated SarjKti» 
Inviiiabl} operate In sterQurd smocks, k 
glovTs and masks with portiWe fkrtnt 
lamps and good mstrumentj. 

Tlrrsrings are sterilised oo the ipot b 
each medical battahon or trarehug fidd drov 
ing itstloti. -YdlodaTes are set up tausUf 
a dugout or small teat and maintsin t itfsd) 
supply of sterilised mateml day and idgbL 

“ilany live* have been savei thanb ts i 
tpiendldJy organised blood tranthai* »ert 
to BJo^ donated by all secUoci of tie 
populiiioD and coDecled at itattoa set opk 
aB nml and metropolitan commonlda b £*■ 
ser v e d la Isothen^ coalaitieT* and srot ly 
airplane and rootof tnxi not ooly to tb 
larger hospitals but to dresiiDg ststiau lo- 
cated at the n»*t adN-anced Ones of the bo** 
Shortage of Uood for transfoskn purpao t*» 
never been t probJem tiace, U coaterttd tkoJ 
bnot at hand, donors are readih found saierf 
the medical persooneL 

There has been a sharp decltnc 1“ iodJence 
and mortality from anamibk inlecti**! ^ 
tributed to early proper surreal 
mfeded wounds and tbe mjectioii of jav^w) 
lactic and cutati'T semma Tetanus b kin- 
quent. rM« being In sharp contrast to the W 
World War 

•Since tbe Soviet counter offcnsirt **• 
launched smvl severe winter cewfittos, 
fuierable attention was paid to tbe pctvco 
of froatbitc aiHMg the vacnated. 
ures included heated ambulance cars, fur 
8 
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padded blanket bags improvised with padded 
dressings, extensive use of chemical heating 
pads, and frequent warming and feeding sta- 
tions along the ambulance car routes Men 
frostbitten dunng battle were immediately 
dispatched to field or rear hospitals for treat- 
ment This was usually conducted by the 
‘open method with the help of physiothera- 
peutical apparatus ’ 

“The Red Army has widely developed a 
system of specialized medical aid Wounds 
of the skull, eye, face, jaw, chest, and limbs — 
especially fractures of the thigh— are each 
treated in a speaal hospital Even such ap- 
parently simple mjunes as finger and wnst 
wounds are treated in special hospitals where 
the prime care is to restore the normal func- 
tioning of the damaged parts 

“In the hospitals for the treatment of hght 
wounds in each army area— sometimes housed 
in dugouts, tents, cottages or huts— sys- 
tematic treatment is given, includmg curative 
physical culture, the latter consisting of local 
and general gymnastic exerases, sports, and 
games ‘Labor therapy’ for which special 
workshops are set aside, trammg, walking 
games, m the open air, and lastly mihtary 
exercises, are all designed to render the lightly 
wounded fit for return to the ranks 

“In addition, hospitals for the lightly 
wounded are equipped with quartz lamps, 
parafiBn baths, and other methods of heat 
treatment for facilitating absorption of infil- 
trations and swellings, and to speed regenera- 
tion of injured tissue Speaal care is exercised 
to prevent chronic contractions, immobility 
of joints and other deformations that might 
make permanent mvalids of the wounded 
“The ‘functional cure’ of limbs injured by 
firearms is vndelv practiced, emplojing, vhen 
necessarj , plaster-of-pans dressings at proper 
intervals, and a regimen of alternating move- 
ment and rest 


“Regular conferences in base hospitals and 
at the front are held at which papers are read 
by eminent surgeons In addition, younger 
surgeons present their own communications 
and demonstrations based upon their actual 
experiences in the field The latter are sum- 
marized and analyzed and form an important 
basis for the development of the newer field 
surger}"^ ” 

Alexander Betjnschwlg 

THE SURGEON AT HOME MUST 
CONSERVE HIS STRENGTH 

“So Much To Do, So Little Time 
In Which To Do It" 

T hese words are attnbuted to Cecil 
Rhodes m the year of his death 
They might be spoken today by 
every Amencan surgeon It is not my pur- 
pose to list the innumerable demands that 
are made upon our days and nights, for we 
are all fully aware of them It is, however, 
my purpose to direct the reader’s thought to 
the necessity of saving time, and to suggest 
ways and means whereby this can be done 
The ordeal which lies ahead of us makes it 
imperative that we find ways to mcrease our 
effiaenc}'^ Surgeons who are m the military 
service will find that their schedule of activi- 
ties IS arranged for them This editorial is not 
directed to them but to the members of the 
profession who have the task of carrying on at 
home The demands that are gomg to be 
made upon our time will become increasing^ 
heavy not only for the duration of the war but 
for some x ears thereafter In speaking of the 
duration of the w ar let us for once be realists 
and admit the likehhood of its lasting at least 
five x^ears more and probably seven Dunng 
this time the number of xxell trained surgical 
residents xvill not begin to fill the vacancies 
caused bx death and incapacitating illness It 
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bebomt* ui, therefore to look carefully Into 
our me of time which U jutt imother ir«> of 
»a\’ing that we mtut gl\T thought as to how 
we ma\ conierve our indirldual rtrengtk 

The fim tojEeatloQ that Is offered b for m 
to recogniie the unproducbre acthltln that 
waste time Are we making the maxunoin rise 
of time saving de\'lcci,— the tj’pewriter the 
dictaphone the portable tele^iiwe the alt 
plajw’ How much do we rmw do that might 
be done equall\ well b\ a secreun or ft 
trchnlaan? 

Second, let lu ask ourselvei what are the 
araimstances that deternuae our octlvltlea? 
Is OQT dt\ ■ work goremed primaH]^ bj the 
sequence or the urgency of the demands made 
upon us or are we able to plan a acbedole in 
adwoce’ If the fortner b true then It follows 
that we are coos tan tlv working under p r oau ie 
in a haphazard, harassing manner To con 
tioue to do so during the next few )*e*rs would 
be hMxcusabl> ftopxl On the other band. If 
we are la the habit of piinoing oar da> s 
work, what are the usual sources of loterfer 
ence that wreck our plans? Tl Tut can be done 
to protect ourKlvcs from interruption^ The 
answers to these quesUoni must be worked 
out indl^rdualli but one tuggestloa ma) be 
of help In India the polite guest ahrajw 
waits for hb host to rbe hrit and thus lodicate 
that the time has come for the guest to Icare 
This attitude b highlj mlelligent for how can 
a gu« tell what hb host wants to do^ Might 
we not imitate thb oriental cuitooi and make 
It a habit to rbe and plead an urgent call 
whenevTT our time b being waited b% an un 
Important \iiitor? Of course we might hare 
an a g ree m e n t with the lecretan to pnnsde an 
appropriate faterruptlon 

On a recent visit to the office of a certain 
Captain In the MetDcaJ Department of the 
Sail was confronted b\ a large poster o\er 
the desk which read a follow* 


TIME MAOtt-EDlN THIS OfnCT K* 
nSITORS 

Mh. «,c 

rrt«xK 

Fnendiulth wtsm _ 

I fan rt brokm *' 

Contact nifii _ 

SalevscQ , 

tli otbm I 

Third all of us are guilt) of t entaa 
amount of lost motion. Part of even is; W 
waited because we soQjellmes more dosK w 
awkweidiv The comraooest au* tw tih t 
fatigue Mould It not be InlelDgest for (ht) 
foUow the advice we gire cm pitifflU sbi 
we teD them not to grt tired out? lloWft 
us become fatigued because we tale oa aon 
than we can do casil) Thb b so tanr is 
doctors to make foob of themseJm m tW 
effort to serre their coounonltin cr Uk pnlfl: 
at large It b a time for them to nr 
etophatiraHv to ever) DOoprafessBu] tt* 
quest that takes lime or effort Me prt 
consene our strength for oor aofk Finlbr 
otore it b not enough to refrain from certffl 
nooprofeiilooaJ actlvltlM many of tie 
geons in America might wbHy limit tic usC' 
of their profeasxmaJ work as aeU Tic feh 
atodans In a dtv In an eastern state ire f*' 
ndering dnidlng the dt\ into dt»tncl» sel 
confining their cases to their rcipcctlre xff* 
Mh^t not the efficieoc) of fuigccca b 
commutiitles be enhanced if sgieecocntJ ct*ll 
be reached whereb) their opersUvxcawisffr 
segregated In one or t*o bcfcprtah? 1“ ^ 
land and on the Continent it ha b«B 
Bar\ to assign doctors to certain tOstrlcO 
to force them to restrict thdr activldf* te 
asBigned area. The shortage of doctxrs for 
dvTlian popubuoo In the Lolted ‘States 
become » great that simflar mcasoits 
have t be Instituted but before suci 
urea become mandaton it wouH be in 
tdllgenl ccKrvT for mani of oi to se t up ^ 
mnoseil mtrictfons The present efnergew^ 
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affords us an excellent opportunity to make 
the public realize that they must be as con- 
siderate m the demands they make on our 
time as they are in the demands they make 
on their attorney’s time People need to be 
taught that durmg the war doctors have no 
time to waste and that it is to their advantage 
to keep their own doctor from being ex- 
hausted through overwork 
Fmally, it is imperative that surgeons give 
senous thought to the matter of their leisure 
time, first, to see to it that they have at least 
one period a week when they are maccessible, 


and second, to use that penod wisely How 
this is accomphshed is a matter for each m- 
dmdual to settle for himself 
To sum up, the time has come when it is 
necessary to face the fact that all of us are 
going to have to do much more work than 
heretofore To do this without physical and 
mental impairment it is necessary for us to 
scrutinize our use of time and to have the 
fortitude to make the necessary alterations in 
our activities To fail to do so will certainly 
be foohsh It may be fatal 

Wariteld M Fisoe 
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JOHN M T FINNEY 

1863 1942 

J OHN MILLER TURPm FINNEV wiw died at hif borne fa BHtimorc « 
Ma> 30 1942 waa bom on a plantation near \atdici, in«iH}ppl, on Jme 
30, 1863 He was the »on of Ebenarr Dickey Finney a PrabytoaD 
minister and -Vime Loube (Parker) Fmney After hb motber 1 deiti, tnre 
montbi after hfa blrtb, be wna taken Into the famDy of itrv Stephen Turjia, a 
warm pernooal fneod of his father and n»tber a granddanjhter of Dr John 
Archer the fint graduate In medklnc fa tbb conntiy ITje Ttnpin fa hh ncoe 
was Inserted by hb father in recngnltloo of Mrs. Turpin s great to Unt 

Incidentally Mra Turpm was the fint at hi* four foster motheia. 

Dr Finney was gradoated from the Collegt of New jeacy now Prfactfaa 
Unlveraity irfth the degree of fa jBt4, 00 hb tweoty-fait birthday' He 
entered the Harrard Medica] School and graduated fa 1SS9, an extra year belsg 
necadtated by a tevere attack of typhoid fever during bb thhd year 
Fonowfag bb graduation fa Medildoe he ree d ve d an app^ntmest 00 tk 
reddent lorglcal staff of the MaaHcbaaetti General Hoapital where be came h 
fatimite contact with E^r C B Porter Dr John Hoanani, Dr Artlmr T Cabe*, 
and hb life long friend and anooate Dr VrUbun S Thayer 
On hfty 7 iSSg the Johns Hopkins Hospital was opened and 00 that day Dr 
Finney received from Dr Halsted an appointment on the Surgical Staff fa daxp 
of the dbpensarv That was the be^aning of hii long aseoHatko with Jcia* 
Hopkhu where he passed thnragh various appofatmenU until Dr HabteJ* 
death fa 19J3 when be was appcmled actfag professor of surgery and sorgeoo-fa- 
rhfaf to the bo^tab which positions ho held until he was su cce eded by Dr De** 

D Lewis, m 1915 On reaching the age of seventy fa 1933 be was made emoItTB 

professor of surgery 

In 1917 Dr Finney went to France with Base Hospital No 18 as Its JLedoc, 
with the rank of Mayor m the Medical Corps. It was not long before he 
appointed consultant fa surg e rv of the A. E. F with the rank of Colonel sad 

later that of Brigadier GeoeraL His hcadquartefs were at A euf chateau where he 
b>H under Mm the Chiefs of the Sniglcal S penal ties. For hb wort fa France k 
was awarded the Dbtmgulsbcd Serrlce Medal was made Commandeof 
1 Ordre de la Courounne (Beldam) and Officer de la Legion d Hooneur ( France 
He reedved many honori as a reward for hb dtstfagubbed position fa 
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J OHIs ^ITTjT.F.R TURPIN FINNEY wtio difd it hii botoc in Biltmiotc m 
Miy 30 194} irat bom oq 1 pUntition near >.itcbcx, >ft— ot Jou 
30 1863 He WM the MO oI Ebenoer Dkkej Flnncv 1 PrabTtciiin 
minister md Anne Louise (Pirker) Finney After hi* motberi fWi>i, fire 
montlu after hi* birth he was taken Into the finjDv of iln. Stephen Tarpin, 1 
viim penonal fneod of hn father and mother a granddaughter of Dr Johi 
Archer the fint gradoate In mcdldDe In thk country The Tuipm In hh rnoe 
vai Inierted by hi* father fat rccogniboo of Mra. Turpin • great fdndnesa to hbi. 
laadentaDy Mra. Turpin wa* the 6nt of hh four fotter motlter*. 

Dt FtODe} was graduated from the CoUegt of Neir Jer«> qdw Prlnceto 
Unlvenh) vith the degree of A 3 In 1884 00 bl» tvmty ficft Urthdif He 
entered t^ Harvard Medkal School and gradoated b 1&S9 an extra bemg 
oeceantated by a ae^^se attad: of rtphedd fever dunng hh thhd year 
FoUowlog ha graduatioD m Medldoe he received an appobbaest on the 
resdent inrglcal tfwff of the Maaacfaiartu Geoen] EotpItaJ Tbeic he cixae k 
mthnate contact with Dr C B Porter Dr John Hcanana, Dr ArthnrT Cibot, 
and hh life long friend and anodate. Dr WOliam S Thayer 
On ila> 7 1889, the John Hojddn Hoapltal wa* opened and 00 that dav Dr 
Finnej rccet%-ed from Dr Halxted an appointmrat on the Surgical Staff b dorp 
of the (hqjcnary That wai the beginning of his long asaodatiai with jeh*) 
Eopkma where be passed through various appofatmenU until Dr Hihtrd^ 
death b 19x3 when be wm* appointed actfaig pcofenor of nngcry and *uifeoo-b- 
chlef to the bo^tal, which pofftion* he held until he wia lucceeded by Dr Dean 
D Lewf*, in 1925 Oa reaching the age of aeveoty b 1933 be wa* made emcritw 
profeanr of forgery 

In 1917 Dr Rnney went to France with Baie Hospital No. 18 as it* directof 
with the rank of Major b the Medical Corpa. It wa* not long before he 
appobted chief contnltant b auigcry of the A- E. F with the rank of Cdoad 

later that of Brigadier GeneraL Hbbeadquarten were at Neufehateau where be 
had under him the Chief* of the Sorgkal Spcaaltk*. For his wwk b France be 
was awarded the Dlatinguiihed Service Medal waa made Gw nm a n degr 
I'Ordie de la Cocrounne (Bdgfami) and Officer de la Legion d'Hoiinenr( France 

He rccef v Td manv booon a* a reward for hi* d Wn guii h cd porilkn In 
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surgical world In 1927 lie delivered the Hunterian Lecture before the Hunterian 
Soaety of London and was made an Honorary Member of the Soaety In 1932 
he gave an address before the Boston Surgical Society and received the Bigelow 
Medal for “Achievement m Surgery ” He was an honorary member of the 
Medical Society of London, the Royal College of Surgeons of England, the Royal 
College of Surgeons of Ireland, and the Royal College of Surgeons of Edmburgh 
Honorary L L D’s were conferred upon him by Tulane University in 1935, by 
Harvard in 1937, and by Loyola College, of Baltimore, in 1940 
He was one of the founders and the first president of the American College of 
Surgeons (President, 1913-1916, member of Board of Regents, 1913-1934, 
member of the Advisory Counal of the Board of Regents 1937-1942), a 
member of the American Surgical Association (president, 1921), the Southern 
Surgical Association (president, 1912), the Medical and Chirurgical Faculty of 
Maryland (president, 1934-35), the Soaety of Chnical Surgery, and other medi- 
cal soaeties From 1913 untd his death Dr Finney was a member of the editonal 
board of Surgery, Gynecology and Obstetrics 

For many years he had been keenly mterested m education He was a trustee 
of Pnnceton University for some years and, when Woodrow Wilson became 
governor of New Jersey, he was offered the presidency of the University After 
much thought and consultation and on the earnest sohcitation of the citizens of 
Baltimore, he decided to decline the invitation On his decision to remam m 
Baltunore, a large testimonial dinner was given in his honor at which a fund, 
which had been raised by his fnends, was presented to the State Medical Society 
to be known as the “John M T Fmney Fund for the Advancement of Surger} ,” 
the income to be used for lectures and the purchase of books and journals relating 
to surgery His interest m general education was manifested by the Boards on 
which he served In addition to being a life trustee of Prmceton Umversity, he 
was also a trustee of Lincoln Umversity and the Pnnceton Theological Seminary 
At one tune he was a member of the school board of Baltimore and until his 
death was a member of the State Board of Education and the president of the 
Boards of the Gdman School for Boys and McDonogh School 
When he began to practice m Baltimore he was handicapped by the fact that 
he was given no pnvileges either in the pubhc or pnvate wards at the Johns 
Hopkms Hospital This made it necessary for him to seek other facilities where 
he could operate on his pnvate patients He began to use the Union Protestant 
Infirmary and, els his practice grew, he became the outstanding member of the 
stafi Finally, m 1919, he acted as the chairman of a campaign committee to 
raise funds for a new hospital, and it was largely through his efforts that the 
present Union Memonal Hospital developed as the successor of the old Infirmary 
He had had in mmd for a long time that there should be some provision made for 
the hospital care of patients of moderate means, and whenever the opportunity 
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offoTd he would talk It orer whh hb patienU and friendi. Floally ooe of kh 
admiring patienti Air Frederick Baoemtchmidt tent for him and teJd Wa 
that be wai aetling aside a coiiBdcrabie tram of money whki be propacd to 
dc\’Ote to the cocstructfan and equfpoient of loch a bollding On Dr nnflej i 
advice be erected such a building In 19x9 on the grounds of the Union ifenwuJ 
Hoapital, the first to be erected in this coontTv for the care of people of modente 
means He confined hli work targel> to the Union ifemorial Hospital and Et an 
frequentlj spoken of as Dr Finney a Hospital. 

Dr Flnntv bekmged to that group often spoken of as hlsster Surjeom. Be 
was pre-eminent and was famlDarv called the 'King by the boose offiem. Hli 
surgical Jixlgment both as an operator and as a diigoostldao was one of hh act 
standing qoafitlcs and his advtn was cagerif sought bv Ids colleagues in otacuR 
and difficult cases. 

As an operator he was at baac in any field, but be was probably best Loon 
as an abdominal surgeon, being cspcriLshy intensved in iesloos of tbe stomath sad 
doodenum. For many yean be advocated the operation of pioroplajty wbfci 
bears his name for duodenal ulcer Be was the author of numerous papers oa 
tuigkal subjects and frequeotly took pan b the dheosaions at cw£cal and 
surgical seetloga. In 1940 be published hk autohiognpby A ^arfCM / Lift^ 
At the fame of his death Dr Flnoey was looked opoc as the first dthn of 
Baldoure He was always iatereated to pubQc afiain and semd on many state 
and at) coannmiou. He had beeu the chairman of the CoruiBoafty Fond and 
for tbe past few y'ean, tbe rfmrman of the Baltbsore Grapter of the Amedtao 
Red Cross. On two oocaslou be was mentioned as a candidate for Gottoot and 
for United States Senator both of which be dedined 

As a man, bis outstandmgqaaUtJea were his Integrity his saneness, his loyalty 
and a foigI\‘fng nature which had their origin In hia C 3 uistiaiiit) Tbesc iterfiag 
qualltin were dhimiaated by a social charm and a delightful sense of humor 
Dr Finnev « host ol ^vuted Weuds. One ol the dosmt. Dr George 
W alkcr ooncehTd the idea of presenting to Dr Finney a parchment copy of 
Rodyard Klpding a poem IF as he fdt that Dr Finney so fittingly reprrsentrd 

tbe qualitks of manhood set lorlb in it. Dr W alkei made a special Inp to Inodflo 

to have Mr RlpGng lutograpb the copy This was done forty-eight hours before 
Mr Kiplmg s death and was probably tbe last thing be signed. 

This same friend Dr Walker <Bed within a few months and left his entire 
eftate — a coniiderible one — to establish the Flnuc) Howell Research Fcamda 
tion for the InvTstigation of Cancer 

Dr Rnnev always took a lively Interest in sports of many kinds. Asaitodc^ 
at Princeton be plaved 00 tbe \axsitr football team and srhUe at tbe Harwd 
Mcdtcal School be also plaiTd on the \anrt> team of that instJtotion-tbeooJr 
lostance In which a m»n played on both the Prfncetcre and tbe llarvard \ atdty 
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T he uUwr ol Tk* Uknkt' CkalUmt^ b 

nun with eridest koowkdfe •nA oitdtntkfitj 
Uf of bU rnb^ect tnd exceptioDtl wiidof aUL 

Ity Daofned for tba intHHfest retikr it> itmpfidty 
and dactx ol ctpnadOQ an wUhmt coodesBitkax. 
CJoUhe moal booli written for tbe iaitj liu lob- 
tance U not ne^ected for the (pocAcnlar and 
amatlaf The atjle li ilmple wlthmt aacrfSco ol 
exactncM, dignified ^ kare&ed and bj 

hitrlfulna chapter neadin^ and pitlij phnaea. 
illotAtoVi^ b treated ai dynamic of 

•deuce. In U nUrion t aplaiftiiTe, todos^ and 
partlcnbrly t dbcaae and pobbe b^th. The db- 
cm erlea a^ advances and freat fains (n pirrren- 
tloo of draease are entertalnioftr and acnmdy 
described itOI It b made ckar that tb probloM 
abad are many T the defenses ebbocated apinst 
tbem tb mkiobea present, tbrooffa tbeir adapta 
bUty an ever ebanglng (root u chaflimfe to 
man* nnremacr This b the thane of the atoiy 
Ths booV may be recommended anheshadnftr to 
tbeUy reader ttracted to sdence. asan tntocAlnf 
and Inf rmattre ooc and abo to t^ miaobfotafbt. 
phyaidaiL or poblie health worha who wQl b tdS- 
baa had It provocath a. A. A. Das 

T he thor of Tie JLfedww TroUmni 

has provldied an apprabal of accmpfishiDenU In 
ly phrVi therapy stnca po5 and comprefaemiT 
presentatlaa of modem treatment methods. Tlie 
li . r m j T s nh b bajod IsTfclT OS Studies made In ths 
lyphSs dtTbloo of Tohu iTopkios Hartal and oo 
tne contrfbotioci of the Co-operative CRnIc Gimp 
compoeed of chiefs of the Sypbihs Qlnlrt of the 
UalreiiltT of Pennsylvania, the lla> CUnlc, the 
Univenity of Uti-tilpn, Wcstem Reaerrc Unirer 
slty Jobm Hopkins Unhmity and of repreaenta 
Uva of the United States PubDc Health Scrrtce. 

Recent appreoatioa of Ih prevalence of syphiCs 
and the Importance f Itscoatralas partolnabonal 
defoisc has created freata detin In thr fcnenl 
practltkiaer asweHaslnth qxdalbt, to bo fannOar 
with the latest dertlciproeBts and the tooat approved 
treatment methods. That the an tbor had in noeds 
cf the (oieTal practibocer In mind ts evident by lb 
dlrectnen ol presentation. Whlb the atatlstkal 
approBch b nsM, since D Moore bebevet tbe nwst 
r ^Kl decbicns are based the verai* response 

tTi« UirscacV Oiinrws. V F u Jn v* *^""i tVH U D 


of km froop, the test b bterestb( ti rI a 

rtwwinjnts j. 

I the Kcond edhkia, sS of tbs j srl|bsld^ 
ten have been Dxnpletay revrlUm. Tao ckpm 
haw been added, one dealisf with ths pa^Ud 
and ooe with the maKfve amothoipy (X^kJ 
interest to thoaefaislSaT with tha first fdidca vile 
tbs ebapten oo the interprets tkm cf ajiApc M 
in and treatment control, oo the tiettarS 

of cardlovaacQlai i n t cJ i em eat, a^ sa the prae 
tkm of praiatal syphIBa. An aths cb^ s 
devoted to Ub amshbratno ef ths ever ifiiun 
questions of infenbooiiieM, pmcnorii, sad can. 

In ths chapter devotsd topoofic hesilh, fftttS i rfl 
b caBed to tbe fact but lyohlhs b the osh a^ 
infeoloo in which tha sprtan can be ccotiened ^ 
by treatment cf tbe infccbDcs padeit anf by ss 
other method. It b stated that tkbbxlh»s<^ 
ataled the fnrwth ol faaa links boet k»i ■ * 
tnfeetkos bdhddnab canaof pay kr ssy ^ 
their medkal care, and laiia pnj yhB » * 
Tcsaalnder rvfi iti irf>g ta cdy a araU itsttw aW 
mat ltbstaledthaifyplilDietcatltiifl«c*»« 
to atit paijlr health ciffs'liK t ks i j * ^ 

the meat intelBitnt ihoolhl and Oaeattf *!- 
The chapter dwlRnp with the bUadrt inoe- 
therapy rcfkcls roost ujosaislhc, b«t y* 
minded approach to the SB bjcct. kryet Utyi ” 
that hmdamentaJ Uhocitory data coacfflol * 
five-dar^ treatment were not acmmalw s^ 
the method was tried ritnkally The 
ho wev er that if It can ba estabEshed t^° 

tavtiudof treatment can acnanpWissfi^^i^ 
so days as b now aomajpUsbed n • ** * ^ ^ 
standard treatment and with no ireata n * **„ 
patient, it wiH bo the (rwtest dvana b 
therapy lince the diiujiuT cf anihrcir n»^ 
Each chapter b followed by wrfladtf ”. 
oarapby oo all important pefnB P“rS 

mph^oo recent puUIcmtioos. 

imsnin ended, both as ma n cal fer taeJ^** 
and as a textbook for the praetkinf 

TN Ueatfaoofaoopar»«ths»bkcl«^t^^ 
1 of pregnancy^ the anthoo ha^ 
cover tills nbject from Its earbot hbte^ 

thetreitdin ts dev ek proent paiticali^ nreev 

da* Id tb* early tna tmeo t this witW 
hendve review of the Important research U« 
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lledjoikttl points in rynfcslocT sn bdtided 
wU(i b onlqM fettnre u thb book. 

On ol tb« most hnportnt coniUentSons In tiv 
book b tb dbcosiloti sod tbe murf fittfs photo' 
fnphs sad pholomkrtutyhs of the potholc^cn] 
Ibsoe^ TW m«V»« 


D ciaDrtt imav « pMo Vpj 


the book ntesj 
psthofcfjr 

Ths amemof fifure*, wUck nuhc i r d 

ths erteotlrt blUkipsiphr Kh thb bock totk 

d sS who ire Intemted m i^u e uky r 

OsMsCXJom 


BOOKS RECEIVED 


Books f e crf re il tie sckaovled^ bi this ' 
sad Mch sckurrWdcBKnt BOst ^ rvfsakd SI 
rotsra lor tb« cocrtesT at the soDder Vfactfao* wg b 
mark toe retie* tn the iiuretts <i on tesden sad t 
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CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 

W Edward Gaidie, Toronto, President 
Irvin Abell, Louisville, President-Elect 

Committee on Arrangements 

Warren H Cole, Chairman, Marshall Davison, Secretary 


1942 CLINICAL CONGRESS IN CHICAGO— A WAR SESSION 


T o DEAL adequately with the m a n y 
medical and surgical problems ansmg 
out of the prosecution of an all out effort 
to win the war, emphasizing the needs of 
tlie rapidly expanding medical services of the 
Army and Navy, and consideration of special 
problems related to the mcreasing activities for 
civihan defense, a program for the thirty-second 
annual Chnical Congress of the Amencan College 
of Surgeons, to be held in Chicago, October 19-23, 
is being developed under the direction of the 
Board of Regents These ideas will highhght the 
program for scientific sessions at headquarters and 
provide the basis for many chnical demonstrations 
at the hospitals 

The surgeons of this great medical center have 
organized and plan to present a program of opera- 
tive chnics and demonstrations that wiU provide 
a comprehensive showing of their clinical activ- 
ities in all departments of surgery at the four 
medical schools and some forty hospitals that will 
participate in the program Under the leadership 
of a committee of well knoivn surgeons, representa- 
tive of the interests of all surgical speaalties, a 
complete and vaned program is assured for all 
who will attend this year’s Congress The fi\e- 
dav program will include a presentation of the 
latest ad^ances in diagnostic methods, surgical 
technique, operative procedures, and the after- 
care of the surgical patient A prehnunary sche- 
dule of the clinical programs at a number of the 
hospitals, prepared at the direcbon of the Com- 
mittee on Arrangements, appears in the followmg 
pages, which schedules are to be revised and 
amplified dunng the months preceding the Con- 
gress It w ill be noted that clinics and demonstra- 
^ hospitals on the afternoon 

of Monday, October 19, and the mornings and 
afternoons of each of the succeeding four daj'S 


EXECUTIVE COMMITTEE 


Warren H Cole, Chairman 
Marshal] Davison, Secretary 
Fred L Adair 
George L Apfelbach 
William J Baker 
Frederic A Besley 
Alexander Bmnschwig 
James J Callahan 


Edward L Compere 
S umn er L Koch 
Francis L Lederer 
Samuel J Meyer 
Oscar E Nadeau 
Enc Oldberg 
Willard Van Hazel 
John A Wolfer 


Two important features of the program for the 
Congress— a symposium on fractures and other 
traumas, and a symposium on cancer— will be 
presented on Tuesday and Wednesday afternoons 


PRESIDENTIAL ADDRESS CONVOCATION 

At the Presidential Meetmg and Convocation, 
on Monday evemng in the ballroom of the Stevens 
Hotel, the new officers of the CoUege wnU be in- 
augurated, and the initiates received mto fellow- 
ship The new officers are Irvin Abell, Louisville, 
President, Iceland S McKittnck, Boston, Fust 
Vice President, F Phinizy Calhoun, Atlanta, 
Second Vice President Distmguished surgeons 
from foreign countnes will be mtroduced, follow- 
ing which Dr W Edward Galhe, of Toronto, 
will deliver the presidential address 

Major General James C Magee, Surgeon Gen- 
eral of the Army, Rear Admiral Ross T Mclntire, 
Surgeon General of the Navy, and Colonel George 
Baehr, M C , U S A , Chief Medical Officer of the 
Office of Civihan Defense have been mvited to 
deliver addresses at this session 


PANEL DISCUSSIONS ON WAR SURGERY 

1 he \ alue of the panel discussion as a medium 
of convejnng information on selected subjects 
has been amply demonstrated m previous 
Clinical Congresses, sectional meetings, and the 
“war sessions” that have been held throughout 
the country dunng the present j ear The Board 
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0^ R^grsti hij <icfTDi !d it wue to lae thti medfum 
u the prlndpal method for the praatatfoii of 
fnb}ecU at the beadqnaiten for the Coo- 
frem. The maiter pudt wfH be held on 
afternoon itowlay thronfh Friday aodoo^ed- 
neadaj and Thuiadaj e\Tofngt. 

The reatriction of the progiam to aabjecU <bal- 
log directly Trith war KUT^ hai made it dedrmble 

to arnDfe theae panel draanakKo, to that they 
win be held cooa ecutfvel^ rather than ^iKhn^ 
nocaly This arra nju neat vQl oable aQ attotd- 
In; the CongTcaa to be prcKst at all of the pane] 
dlaawioca, u every aiug c u n wQl aidi to do. 
Tbe\ will be held In the baQroacn of the Stevcna 
Hotel, abkfa arm amply accommodate the mem- 
ben of the Conrreaa. 

Embte nt drlEan and mIBtary aorgeona and 
phyaKiana will coQaborate In aH of the panel dla- 
cussiona attd opporttmlu wQl be aflonfed for 
questiocs from tM floor Among the ipeaLcn will 
be Borgeont wbo ha e actoall partlapated te 
the nulitary aervkca daring the prearnt war 
Ampgqnepta are being maoe for toe dmsmloa 
of the folIowiDg nb)ecu RecogDitkn and treat 
meat of thodc, treacmeot of bams, fnctniea, and 
WDU di of the cheat akoll, face aod other aofl 
ports. 

At oee of the paoela eapecal atteotloD wiD be 
directed to the procednrea adopted by th 
medica] corps of the Army and bary b the traoa- 
portAtbn of the wounded aiwf ibor treatment 
at the varioua types ^ boapHals and atatioau 
ettabbshed by the military aervicea, as wefl as 
aboard airplanes and diipa. 

On Tuesday e>Talite additkm to the panel 
dlsomhma, tte ajinoaloratioa oo nrgety be 
dd -ered and certaio medtaU aspects of the war 
win be presented b repfesenUthei of the federal 
aervlcet oq the nibjects of tioplaU medicbe, acute 
hdectknjt dhcaaea ^eocreal dtseoae and gyoe 
cotogy ar>d obatelrics In their relaljoa t the war 
CLuncu. rioosAsr 

The fllnteal proframs for the boaprtals and 
medjcaf acbooli wiD be arranged loaner anblecta 
In geoeraJ a mg e iy ohateli*3 aod gynecoloo 
fract res and ther tiaumaa, tbondc wiijerv 
u e u oa u rittry roJogy orthopedx nrgerv opb- 
ihalmology and otobiyncoioo I dcr thw 
daaalficalkios the preaenUtioos alD be so cor 
relaled that the mllng tmg eoB wiD ha c an 
opportanhy I de>ote his lime cootfmnwialv to 
thw dm la dealing with the speoalty m wbidi be 
h most temted. The complete detailed cfinknl 
program for each da a HI be posted hi the fona 
of boBetim at headquarters at the Stems Hotel 


dur^ the aftcmooa of the jvrcti^ fir d 
datifbnted In printed form etch 


TOicnr ox ruwTxuiixTAL lutoi CAi ncatrij 


A fcatare btroduced at the Ce 

greaa h Beaton srbere It met aftb great tm 
was the "Fonim oo Fonda men tiJ Sorg'a] PsA 
lems. It win have an buportant plaa as (t 
program for the iqss aesauD. Phai tie ke^ 
luj Ululated by a cocrtmlttee ander the chura> 
ship of Dr Owen H Wangenrteeti of the Cera 
sft> of Minnesota. The p m po se of thii tarn ha 
enable yoongtr men, re p r ts eiitlrig micai o 
Tcnl ty depertmen ts cif CD rgery, to prtserl (he b- 
porlant remits of thdr dmW] and u f c lna* !! 
research work before a hqp fordcal 
b eretofere there has been hmhedoppnrtKtrH 
these yew ngrr men many of whooi oaxeaot re* 
qnaB^ed tor membenhlp b the prinopil sam^ 
soortlcs, to present theb origbal and tad In 
\s surgery k co octrned todar not oalr rd 
anatomy and patbolcgT bat t aposiitatr' 
with phys*ology chemisity and pJri'dcs, a h W 
Ural the ClbfcalCoTigTmprofram HbrW 
bfoadeaed by the rarsetilalion of the last ef th 
Btaienal, so that tw mrgtoes itteadhaf the Cm 
fresa may benefit iherefroen. Pre'eatatlw a 
oristnaJ Tperiinental sort all relate to 
and Ibe Marjical spedaJtiet There 
prepared dliamloos bot id cfyortoit r rJ ■ 
aflorded those b attendanee to ask <T»w 
rVesenlaticass wiD he Umlled to les 
and It h eipecled that sreoe of the test enffT" 
of new ano highly corsirocthe derriq*^" 
forgery wiD be presented. There b ^'"”7 "tS 

lk» that a U t and active so iTpcalfarrHihaW 

the vounger men rosy psrtiarite 
an important acti It of the CoogieM- 


nTioxav or th£ ivi, ias, xon 4^® lewit 
The genenl pftgrtm of the Coigm* IfldjlJ 
many fealores of ipedal bteiett to lho«>“F* 
whose practice b Urahed t ophtbahp* p sm 
ooalaiyngolt^ In adifidoo t ertramt^ 
ales of dinks and detDoestratkaB fa«T^ “ 
the ev e ear nose aod ihrmt, to be fTtra^T 
the hojpilab, pf o gT B ms art fa Hiparai y 
™^bfcJ cwifercnces « 
day and Thariday momfagi at hrxls"^ 
at which SBbfecls of tfanely fatges t to ^ 
•pedalats will be dbeussed la small , 
da the leadership of mitstaisfing men, 
log an opportunity for all b att pdartf^ 
questiooi and partkfpate b the 
Totsdav and Wednesday evenfan 
bebg p repared for idetitlfic sewkri^ 



^kogkam .or 
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of nahonal defensf hospital 
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'"sure again^ ^ °ther laeeLZ ^Z^^ ^t the 
t'chets isS'ri^f °''crcrouchng helps to 

«p.c,„®5'^'PPaP} d,„,c number S 
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MQHTIATTOX JZE3 

Rc*]ltiUaQi idopteil by tba Board of Reimts 
provide that no regirtntfon fw for the lus Qbi 
cal CoofTcn, b to be paid by feOcm of the Oil- 
kje locTOdlcg tnhktes of the of lui The 
fee for endoned jimior candidates h 15^ and 
icFT UT^eodi, not feOowi attetKUng as invited 
quests of the College, Sickoo. For porpcM of 
Hientihcatioo at the rejistiatlaQ feDowi wfD 
preaent thdr fdkrwsiiip cards. 

When the rc£btxati» fee b paid In adiance a 
fomtal receipt vQl be Itsoed to the aargem ao 
rewtering which b to be etchniDged for a gcDeial 
aomtidoo card upoD preaentatioD at beadcpartera 
dorfng the Coogreaa. 'nds card b oot tianafcr 
abb and nmst iccoTopany aQ requests for cBna: 
ticketi and be presented for admbstnn t adeu' 
hfir sesaioni when required. 

trZADQCAJtraa— TZCHWCXI. uiubiiiuh 

Headqoarters f r the Coorreai wlD be cstab- 
fashed at the Strvcm Hotel, which affords nnasaai 
fadhtles f r accommodating the Conncaa. AO 
the pobGc rooms on the aeoiod and thud Boon 
ando&lboooainOMtoae have been {caemd f 
scsotlBc aesakcs, panel d J » :ua ifc .aii, conferencea, 
and aomtlfic exhibits. Tbns aO acthrltks of the 
CongTtsa, ucept the cflnks at the bospstals, wlO 
be bdd In ooe boOdiiK 

The technical erhlahkn tocetber whb the 
regbtntioD twH dmie tnrkei dealt, wiD be located 


00 the lower floor of the hold tntbhrpM > 
ticoi ball, where the daHj- cSaiol mgn* ^ 
posted in the form of bolletlta. os- 
lictmen of nugical t i iH i u iimiH tad ^7^ 
sutures, dresaings, phjT n i i init W ti wrsa 
room equipment, x-ray apparatm 
equipment of all kbidi, as adl ts pdfale rf 
medical boohs will be rcpresxitfd b be edV 
tkm It will provide for the iklbg anitwc 
oppo rto nitT of carefoIN impectmr ti kv 
modern pmdncti of sB thcae bdutm hin 
aiding the week of the wr gcce and tbebtpbl 


CHICAOO HOTELS AXD TBUl lAID 
In addhioo to the beadqgrtm be«d Ih 
Stevens, there sie several fint-dn* betrii dis 
walking dbtance of beadg ua rtets,F*’rr^fl°< ° 'r^ 

bold faciEtics at rtasooable rates. ItbaifTni 
that resenratioo of hotel accramnedhKO b 
made at an earh date. The faflowfagkein 
recommended by the Commlttte 

I3 n fc" 
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oraorCK tLiAUi 
Arntc* R. CcaixT— «. Diy r*fir 
E.J Bnrwmrt— t. Op«ruK fBnt- 

■tmM^cK maxrr 
Brmn»— Oprrarir* ri»a- 
KKOXOtCUDT 

\e«m» \ EUtrOGTOf— Dry 

Fr/irr 

emxju. KTsu 

Rum C SnUTUi^ Oprrmdr* rfW 
Fmm M Uiuxx— 4 . Opmth 
LCTm r RiTr»— e OperUlTtcUc. 

Auaar B UcrrTOOMn — o. OprrUh rfW 

0«« B.1UU <<0 grttCO L OOT 

KtujAM H. Bewn— ^ OperuKvdUc. 
Fmsckicx H. Fuu— o. OpoUHidUi. 

nuTTui AKD o im n<c«u 
Juaal Cjlii.** — t V&Mviat. 


iirCHAEL REESE HOSPITAL 

omau ncxrr 

Staff— fc SjiMoAia Shock, tnoaMoa. Uwj 
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Stafl—^ OpoUK dUc. 

Staff— p Synpodin r»atji.<rliflt«il Mfrir 
Staff — t. SjM^jo’iwMi P t I Ijj h ti a ] drcttlataty a ■ ■ ^ 
nfcry 01 Um dabetk patkDt. 


oa<TLjvjca *o or^icotocv 
Staff— ^ Opoatlvc daic Gya w JoctciL 
csmocraas aracnr 
Staff— ^ Dry dak. 

o ain a f UM KTom 

Staff— p. OponllTc dak. 


CGOX COCttTT OaADC TC Or ■■ ikhv 

Staff— JO. Dexoaortratuu «e cada^rr {nctvrn and 
traman: mnjrry 

IBOt^CIO tvaaOTT 

RicsuaM D rwr*— 4. OprritK cttnk. 

nc«oar*«c> 

lUtouCTou— Opcmkredak 

omujamim 

Sa^ou R Gtmafr— 9 Op*nd% dak. 

m«AlT>AClMT 

Tboku C CjUXO* —0 Dty diak kaatntife kfac 
tkaabml tWbaad hh apedal rdrreacf tooBtaaoT* 

Itk 

TwuC OaLLOV Jacoa Ltrartx. aal Uaaiou E 
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CHILDRENS MEaiORLU- HOSPITAL 


ITfrfaajrfay 
OTxnU. K’MIXT 
Staff—* OprnuiTT diK. 

Staff—* SrnpcaiBB tract d«c«n« 

Staff- l%d»k- CrMTal^npcalpnhkaa. 

ogtrmjc* u T> cMoo 
Staff ». Dry cSokt ObBtokaJ aad 
ogTvpTtDtr m^n 

Staff— Dry dak fwtwci, iia— mf*? 
aod aBM pao U ear 

UJSQjia. acraar icuaat 
Staff— 9 OpcratF cBik 

Tkundd 

Staff—* Opcnd\ ffiok. 

Staff— 9- Snyicdno TkyroU 

Staff— L Dry dtak* G«»rraJ aoiika] p«tifc«i 


Tmadai 

onmonsK otmcb 

k t Oi uroua Fmrt ^ Scinxi. C N Puk. and 
M A ptOE — 0 Oprntkra Sbrtf cptratkiD {« <n 
yfTJr«l ^g.W-»ib»\ «/rh«hq>-«ati4tigkooMjrTarrthpoC 
thcobtoraterurv ftabtmaikio a/ praatcd tant. tirt> 
r. I . .l . in pBUCar adtaocmcBt opoatkoa. 

11 cwkr 
crxnu. tiBou 

AusztU M ’r ro o u t J Deu’fp, Wnaxt J Ptma. 
J J Mewn, aid S xlet E L wtot— 9 Opcratiaar 
aao dnacenmkati 

riww Y 

murtnu ta utou 


Staff— 0 Optralirc dax 

erMTO t a rttar aiMO 
Staff — 0 OfTTatfr* rhalr 


Staff— % OptntK dmk 

Twaaoc itraiaa 

Staff-9 Opcath aai irj dbk Pnim* k tkendc 
WTftiy 
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WESLE\ JIEMORIAL HOSPITAL ru^rtn mc*4, 

ll0mday L. Cenom-^ W i« 

ffoxxu. una ix t 

^Muum \.H«D«3C*-1. CWfcDcdt . T. , 

\Rn«D Lormsa— L UroJ^[fc*I cfet. 

rucTrxu us crm tucilu 

°S£fa,°SSi£*' >«— m. GRANT HOSPITAL 

r««i^ 

ni ■■ ■ AT 

1 A CTTOU-^MT A. a taniMtAj*— 9- Op«mlm. 

Amnrt- o. CUMtctoey M a. Smcm-o. Uiatiml trn mi, ui mm 

W J^fcilniu- Opefmthi eUafc G«Ittil>Mrr amx«« • - *" 

^i l^Mi L.- J«^^C»»scTTmJ B.a O ^ai air T— a Opmtn 

HiTOct E. 1. OpAttrc tUnln OiainTH Octanl ud tsnu 


SoniTtj FoorutK—i. DaodoAl olcrr ^Tidjmdar 

OVTCn^CS AJD IiUlAAjL04 OUTUt ■ 

lUuT Gounm— 9 Opeathr ud <l/y dbk- Gj»- KuiA-iUra-c Opcndat. 
coaioflaL 

Tfw*ae ccxonr TTurtdtr 

JkjOiQ. R. Hun — 1. TtaoofiiactX rMcmn An oma TUrvu 

Cura L. AmuACB— ^ Opca w d sQfap id btnmn 

XVtdmid*y 

ortTromurrmtaoT 
Hauura0an.->9 Drydric. 

Eab. O Utoce*- GMtrfc rcKctiao. F»»uis F nm-9. Dry dbte. 

yijicmci ^ ram tuoxu cmu*iMeucT 

Pmir U. tin ■ iiri tad L J SDOxn— 4. Open f»< CtsKx F Dxns— 0. 
doetfae Up, Larm tenw tnLnfitttj ti Up, mat- 

Uaacy ctgBt«tdhfanrtMa<«hpidckt.f?fcUt9pa»- FrUtj 

JL T JtcEimofT— L Dry ^tie C«rttb U amnnac* ua 0r>tcaum 

ta e n d ni at-cmlu b trttOHSt ol iitncapMkr tad Ftnintx IL FalU— • OpoBca OyMcefadcd- 
bttftnoMUrte fesml faKtorei, hbUatmdIdc* tVT FttooiAXi-^ OfmHam Oym^tk^al 


PAtO. B. JlAOTftw- Dnat»tmkw Ptatfc»o«U«e CbcA* H. turr-p. Opttalfai*. 

B T HnrT«AJ»— 9 Opratjeo*. 


RAHtoxs W UcNiAA —9. GtO-Uadi^ t>d aernrh 


LOR£TTO HOSPITAL 

Tmd*j 


oncu TVOOIMT 

Jo«m E. SAAiTTt— Plutic amOhk cJcfl ptkte. 


T J Tfmnrw. TnXIBBtIc ttufasoi 
E-P >Ar«»A*. WrfcwTpaT 
t A. VAitron. IWd b^irkt. 
j II TmtAi. Ifitofasolcitnricln. 
O M Waaizx nBuy wytry 


Pmtttt Szajoatux — a Opomtl 
■pfasdtctaoy hii»» r«p«lr 


Roct« A MaSm —9- Drycfink Cmnu c^KnlKB. 



hospital 

^fotiday 

bT\ ' ^^Snosts 

'^'•‘"''«<«0e„„, 

'r*. 




and 

~3 fundus dj^ ^^K— j _p. 




aosptt^ 

^ffesday 

fiBSGERj, 

SA«^VIs 

andffen 



•“"‘'eclnuc 
SS'^'onoGv 

^^^»esday 

^^A^y r^ °®'^cn!rx7 
P^'ocedurej'®® ®"d T p ®^CEsy 
'^AAOES-^g 

S2--» 

oron^p 

a'i>-p^2®an°d^^‘=^®«<=v 

^ clone ff ® 

*^P®Eatiyg ^^asold n ir J<l:m.„. 

^f^ursdn.. 


- ■’•^rsaay 

''BSMENrr, 

^ ^ ®wjGEfiy 

Pwatjons p> 
Pemtjons 

rLPi>*>»^ G^!XJTi»t— . 


^^»rsday 


"^P^catjon p, ^^'Studic’ 

^Jaatic 


^y^lobeyi, 

John A n oek^ ^*’°‘*>iced 

i°S?s,,„ “■''f««4S»>'»(..«, 

i "'«r:r "‘®' 

‘'"'«“‘M.I,.„,d 


*38 SURGERY OYKECOUXiY A,ND OBSTETTUCS 


PASSAT A^iT ilEMORUL HOSPITAL 
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C. Om RiTCB — t CjvUtsaiy 
R. B CmEf— 9 C;UciKap7 sad 
J F D ra ud A E UrxKm —9 rhJrjiw 
lamj 

Atun E. IxmT tjid O Hiita— to OAn w j 
(or cattlama oi Um crcn 
Ecvuo \\ Rktit — i XfcbnctowT 
T O Waim wd Bm-ui IT Aim — 1 RaM nw 
MTtUX 


. CooM* dad ft 
oanTTUo cmcouvT 


dA-V DoM - Opmdw CHidn 


P O Bo« —4 OpratMC CaamaKtbB 

IL n Uiun «>d CiAJi S Mi«s— 9 . OpettU 

<7^ 

narrcnnu ickoui 

UmiAM H c*»x wd F L CKTvmti— Tuo 
C C Saubo — PraoUlrdoo/ 


UnuJ U'^oc*— f. Tbencatj «7 
nmmczzT 
W A CoitaikO^— WAfwpoful 


AanrP H. Gcwk 

n VmMrciuw y ,, ■ ■ 

Ouun / DvcKcx ml n. E Oum— 
trUatiy 

OBETKTKKl AX9 oruccmn 

D*ma. W J cifKJ TA— 9- pTrioeorrMpiy 


AAun R Fnora— to- XrtMmr 
r»A»iT« \ puM— FIxMi* » £r*ctrr» « W 


Ak &7WTW— o. OpmdoB CalAiart. 

OTCUutTswmo 

ILE.Ttu»-I Sotwwwr* rmcl^ ,, 

M. 1 I CDTTU-mlJt.Lowxo- 9 . Radial mMiAl.i.W 
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ALBERT MERRITT BILLINGS HOSPITAL 

Tuesday 

GENERAL SOEGERY 

WrLUAU E Adams, L R Dragstedt, Alexander 
Brdnschwio, and Charles B Huggins— 9 Operative 
dimes 

W ednesday 

GENERAL SURGERY 

L R Dragstedt, Charles B Huggins, Dallas B 
Phfmister, and Cly H Hatcher— 9 Operative clinics 

Thursday 

GENERAL SURGERY 

WiLUAM E Adams, Alexander Brunschwig, A. Earl 
Walker, and HilgerP Jenkins — 9 Operative dimes 

Friday 

GENERAL SURGERY 

Dallas B Pheihster, L R Dragstedt, Alexander 
Brunschwig, and Cly H Hatcher— 9 Operative 
dimes 

JACKSON PARK HOSPITAL 
Tuesday 
general surgery 
A Bamberger — 9 Operations 
C C Clark— 9 Operations Abdominal 

FRACTURES AND OTHER TRAUMAS 

Frank G Murphy — 9 Fracture cases 
genitourinary surgery 
S J SuLLiYAN — 9 Operations 

Wednesday 

GENERAL SURGERY 

H H Cox— 9 Operations 
W M Sherin — 9 Gall bladder operations 
A Bamberger — 10 Head injuries 

GENITOURINARY SURGERY 
WiLUAM Yonker— 9 Operations 

Thursday 

GENERAL SURGERY 

Noah Fox — 8 Plastic 5urger> of the face 
David S Jaffray — 10 Operations 
A Bamberger — 10 Abdominal injuries 
S J SuLuvAN, r G Murphy, Noah Fox, H H Cox, 
and A Bamberger — la SjTnposium Traumatic sur- 
gcr) 

obstetrics and gy-necology 
L H Stern and Charles F Greene — 8 Operations 

Friday 

GENERAL SURGERY 

\ Bamberger — 9 Operation ThjTroid 
C C Clark — 9 Operations 
H H Cox — 9 Operations 


NORWEGIAN-AMERICAN HOSPITAL 

Friday 

general surgery 
Staff — 9 Dry clmic 

J M Amberson— 9 Blood and plasma m surgery 
G B Fauley — 9 IS Pepbe ulcer, modem concepts 
A M Jensen — 930 Sulfanilamide m general surgery 
J R Orndorff— 94s Common duct surgery 
F H Fowler — lo Perforabve appendicitis 
J V Foivler, Jr — 10 15 Thyioid gland surgery 
E Verhaag — 10 30 Hernia from industnm causes 
R Fishback — 1040 Tumor cUnic, selected cases 
B A Finne— 10 4S GaU bladder surgery, nutntional 
aspects 

Warren Johnson — 11 Caremoma of the stomach 
r M Nicholson— II 15 Scalp mjunes 
M E Lichtenstein— II 30 Operatmg room decorum 
J V Fowler, Sr. — 1145 Caremoma of the breast 

obstetrics and oytiecology 
Staff — 9 Dry dime 

B W Breister — 9 Toxemias of pregnancy 
P F Snyujer — 9 20 Uterine tumors, differential diag 
nosis 

I C Udesky — 9 40 Indications for use of forceps 
GENlTOURINAEy SURGERY 

D F Rudnick — 10 Transurethral reseebon of the pros 
tate 

FRACTURES AND OTHER TRAUMAS 

M M Corbett — 1020 Immediate treatment for fracture 
of the long bones 

otolaryngology 

M A. Glatt — II 20 Tonsillectomy, control of hemor 
rhage 

J W Harned— II 40 Mastoid mfeebon, danger signals 

WOMEN AND CHILDREN’S HOSPITAL 

Tuesday 

general surgery 
Mary E Williaus — 9 Operations 
Emelia j Giryotas — 10 30 Operations 

obstetrics and gynecology 
Eloise Parsons — 2 Operations Gynecological 

Wednesday 

GENERAL SURGERY 

Pearl M Stetler — g Operations 

Thursday 

obstetrics and cytiecology 
Bertha Van Hoosen — 9 Operations Obstetneal 
Bertha Van Hoosen — 10 Moving pictures shomng tech 
mque of pubiotomy and demonstration of patients 
Maude H Winnett — 10 30 Operations Gynecological 
Beatrice E Tucker— 2 Operations Obstetneal 

Friday 

gen-eral surgery 
Katherine K True- 9 Operabons 

SCIENTIFIC EXHIBIT 

Demonstrabon of emcrgcnc> medical field unit 



*40 SURGERY GYNECOLOGY AND OBSTETRICS 


PRESBYTERIAN HOSPITAL 

Tmttisj 

GCRKAL P-tUUI 

C. D4m Ci.tt, B D ra, 'Cntr^ Sn>B> 
Aikkt IL UcsfTOcmxT aad Hama L. lUExa— «. 
Opmikn*. 

OD^TTocraAXT n n m r 

HCU.UI L. SUmoan ttd «aw(iat«»— ^ OfimtkMk. 

XTtd aday 

OOXtAL BUtOKXT 

Veoobi C D tid, C*«4. B. Dim, r^n/w. sms, 
Aunt U. UcriTCocnT sad TTfr^w L. Bsm— ^ 
OpnaXim 

oavTzmcs axd c^kcooco^ 

K. E Rum — • Br^ua* spststk^ 

K. SnOLl nxuET— g Op«t*tk« > sftasJ ^sUnctany 
tor Qirotd*. 

EnruBCALm— g >tcbaJ steitBtslko. 

Fns O Psiui — ^ OpsTitten* OjoaceiiflcsL 

ax'tEML sciazs 

Yu'cm C D rm, Can B. D m, RrT,r(wo Sno 
Unn U. lt<rrTO(MaaT Hrujn I. BAna— g. Op- 
tiallau. 


irUNIdPAL TUBERCULOSIS 
SANTTARnni 

Taodty 

crsnu tnsxrr 

0 i I I L. Afiorrctsl CMftloBS. 

OVtaOTEB*: R3UUT 
} R-NfOOM t. Ogeadoac 

OTOCiSraoOSOOT 

Gioaox Roux* — DrydUc Hi W L bxg^ 
]\eJMad 47 
r\n.st tnm 

Leo L. Haxot— g. Dry disk CoolrMropy 
Tk*rtd*y 
TW<svK traon 

Rctasp U. Da B05— g. C\»sdaB«. 

OTOCASOOOSOOT 

B. n. Boaoaorr— Tsliuialjsli d hiyvi. 

FriUj 

oxMtocirrm jeaenr 
D P Kmxx— g. Piydbk. 


( aw or ma an a rx co x oar 
\ E. Cavia— g. PnUp* ofmUsiL 
N SraM Qujnn— g Opaart a a VtilBal bTAtfcttaaiy 
Cor finfdi 

EbvaisCAuxs — 0 \tffagl*«fIh*rtM, 

Pina 0i Pmn— g^ OpcnUaea Oyotc afa ckil 

FrUsf 

fiMT« r»tr« syp OmCDUMT 

A E Raitu— g Pialtfae operslioo. 

N SmiurSlAarr — g Operation NsdsalkTalntflxay 
(or Cbrolila. 

Em no C Alio— g. Vsfiaa] ttfrittMlka 
FiepO Pami— g. C^jeraikw Qy wm fai ks l. 

CHICAGO ilEJIORIAL HOSTTFAL 

cmDAL KaOUT 

Stall— PsDd Bd^^tAl care of cMbaa dr* 

ftBft *~*»*^^W 

T»ad*y 

gmaAA » 

Staff— g. Operaticoa. ^ 

Staff— Synpodaa Tf«in«BC wuauy by tb* «■!*- 
cal, ortLopeoJC atad ■itrnmtlral itafii. 

irfdMrrJ*r 

oxanAL §4. atm 


CT JOSEPH HOSPITAL 

•tsixu. mtan 

Wnuui E. AwKai— a. TfufHai'' rfiiir~-~*'~ 

TmfJsy 

m-mit rnpm 

Tltroa UcRuxa-^ 1>tt dUe S«|kal luieogran*. d 
IsUatktaJ ebatraedea tMo^ted «ttb '■■'T * 
nJoD nrlrv Cadam ac^ tf Cosat 

tTedmfjdsy 

ogrraai ansxr 

FaAania B UcCairv— ta. Opnmikei. 

J A. B taxxu— I. Operatke*. 

iTTir ii i i f iraia gcaCUT 

CaaiiaaM llcSnya^. Opeiath Arir fbttrus 
/try cm itahaorkniy trurt, 

Jltwiday 

aartu rcaanr 

B I Fnatmau — ta. Daajoeftratkc Prslpbttal .ura 
ht Jaaaje, 

awTOJC* an uiwicnw 
Cltpc J G at c aj - ^ Opoadsca} OyaettJcfkal 


Staff— g Operatwaa. 

Staff— Drydialci. 

r^KrW y 
gcrau. acaou 


Staff— g Opmt 
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MT SINAI HOSPITAL 
Tuesday 

GENITRAL STTRGER\ 

V L ScHRAGKR— 9 Surgery of the stomach 

ORTHOPEDIC SDRGERA 
Charles M Jacobs— j Operations 

GENITOURINARY SURGERY 

Harry C Rolnick— q Operations Gemtourmarj 

OTOLARYNGOLOGY 

R Gutthan— 9 Nasal plastics 
Wednesday 

GENERAL SURGERY 

Jacob Ltfschutz — 9 Endoscopic clinic 
J M Mora— 9 Thyroidectomy 

OBSTETRICS AND GYNECOLOGY 

A E Kanter— 9 Operations Gynecological 

Thursday 
general surgery 

D A Willis — 9 New operation for mgumal hernia 
OBSTETRICS AND GYNECOLOGY 
A F Lash — 9 Operation Vagmal hysterectomy 
OTOLARYNGOLOGY 

S M MoRwm — 9 Operations 
Friday 

GENERAL SURGERY 

A. A. Strauss and S F Strauss — 9 Operations Stom 
ach and colon 

OTOLARY'NGOLOCY 

Emil Aison — g Operations 

ST MARY OF NAZARETH HOSPITAL 
Tuesday 

OBSTETRICS AND GYNECOLOGY 
M E UzNANBKi— 10 Operations 
A S Sampolinski — - ii Operation Vagmal hysterectomy 

Wednesday 

OTOLARYNGOLOGY 
F J PISZKIEWICZ— 9 Operations 

Thursday 

GENERAL SURGERY 

T M Larkowski — 9 Operabve clmic 
E H. Warszewski— 10 Operative clinic 
G M Mueller — 11 Operative clmic 

Friday 

ORTHOPEDIC SURGERY 
L M CzAjA — 9 Operations 
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VETERANS ADMINISTRATION FACILITY 

Tuesday 

GENERAL SURGERY 

B F Ward, P F Broito, andH R Feldott— 9 Opera- 
tive clinic. 

R B Moreland and R A. Thomas— 9 Operations 
Colon and rectal 

THORACIC SURGERY 

Jerome R Head and T R Hudson— 9 Operative dime 

Wednesday 

general surgery 

B F Ward, H R. Feldott, and H U Stephenson, Jr — 
9 Operative dime 

May Cutler, G R. Allaben, and R B Moreland— 9 
Tumor clmic Presentation of cases, irradiation therapj 

ORTHOPEDIC SURGERY 
W P Sherlock — 9 Operations 

GENITOURINARY SURGERY 

T G McDougall — 9 Operations 

Thursday 

GENERAL SURGERY 

B r Ward, H R Feldott, and H U Stephenson, Jr — 
9 Operative dime 

R B Moreland and R A Thomas — 9 Operations 
Tumor 

THORAaC SURGERY 

Jerome R Head and T R. Hudson— 9 Operations 

Friday 

GENERAL SURGERY 

P F Brown, B F Ward, and H R Feldott — 9 Opera 
tive chmc 

R B Moreland and R A Thomas — 9 Operations 
Tumor 

G R Allaben and R B Moreland— 2 Tumor clmic 
Diagnostic and treatment mdications 

GENITODRINARY SURGERY 
T G McDougall — 9 Operations 

EVANGELICAL HOSPITAL 

Tuesday 

GENERAL SURGERY 

James Patejdl — 9 Operative and dry chmc 

Wednesday 

GENERAL SURGERY 

G E Johnson — 9 Operative and dry chmc 

Thursday 

GENERAL SURGERY 

Percy E Hopkins — 9 Operative and dry clinic. 

G H enry Mundt— 9 M6m£re*s syndrome 
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RAY'EXSIN'OOD HOSPITAL 
T»esday 
eznxju. tncn 

StaJT— A. — — , r^ iiihirf i 

Stall— ro KoBti talile Jp-nw l r ui moJben ol tlw 

Tour CJirJc 


H. L. im. DrfnnaitJo rf lie tarM. 

^^aIUn Fun\¥ Sarfia] w fordid trcMuarf* 
wt»l h jpent aJ oo- 
H. JL Rcorr ladiiaoL 
PaailL A. Oon Fjp^p l ia o tml ilrroiaalcoi^ 
EMa*t\<»atodr^Pr«*H5* TlmcwirlMTS 
aamJa (a car tnoO^ *iU rrpan <• U iq<iLi 


U fdmaJay 

OUILIJUCI An at a-inM/wn 

VmnJ CxAUicru— &. Opeatlaci G7oec«k«WL 

Eotaid F Fox aod Amvr 1 Tkxo«— t. OpmtfaB 
C rat cak^a l. 

Stafl— Dry rtbeSc* CMtrtckal aad |7icrDki||Wal. 
ocntoMDC ncxi 

<Oamx B. Foxa and aModatca— a. Dry Dele: Dnaon- 
ttimticB al raan. 

Tkmday 

cnxuu. ertoa 

Joaux/ Moon— 5. Patboloflcal cmicrean. 

cu’LnX'tJXaxT i Liiiu 

'vokkh J Hcckel— ra Opera tfaai, 
omLUAtouxn 

StxS— a. RaanJ tabh dUr-ga^np- 
AJLrtXB N. y^UAT. £y« feliAn. 

Ctaxm H. Looproee StnUnen] nii a aU aft. 

OTOiai noACT 

Sttf— a. K«ad table Atnadn 
Wiuux J \ooxA.T 
Jcu C Vmacr Brooduropy 


nuxACK mem 

y Qy^^O < Tmn , CaBtp<atbtr»^a<pr>niytiAr 

EYANSTON HOSPITAL 
WtiBodsy 
ocma Rmm 

FxTnranT Cnmcmi, li n. Haor uA E. C 
Tnm— Q OpmBcna. 

naemn >>o om* nirt\» 

Dvam F Clu — « Frattcrt dWc. 

u t «xm; tnotn 
IL C LoxnoAS-^ Opmticaa. 

UJUiiXirtAkT RUflm 

Jam t Famu.— ^ Operadm. 

mUCX BOJXT 
Jnon S. Ui 0. OpendNA 

OTtUKnUCT 

TacaiAi C Oauov Crm J Oaxnroo. le^ 
B. C Bumtaa— e u) ibnat epentMe- 


ST AXNES HOSPITAL 
n fJraJ r 


OuL S. Som— 0 Eyeepoadoi*. 


tTTKCn 

J T Cuxra, £. P CaAKCa, J W Ruxt. J L. 

\nxn Rjun, H. li p a r raj aM, O F Txoveox and 
\ T Faikscox — p. OpeatK aaddsyabek 
R.11 CaaturrandL R Hcu.— g Dryeftafc Rat tw laxy 
tad paUnlofy 

oMTTTUa 'rt> oivrcotno 

J L FmtNaaodR ] II «m— g Opntl uddiy 

f rW iW " 

rtACmi* x> OTSEi Taauvas 

J J Caii-ULur and T E JJ axt— 9 I>ry eOak 
onmuJtauio 

} W Hatdc»— * Opeadra and diy efiak 
otamocar* a* KiOLai 
U J Doom and C C Smxor— #. Opefadaoa. 
oTOUxmcaaom 

J W H TBcx— 9 Opnmlhxaad djy clnk 

COLUMBUS HOSPITAL 

iVn t* it i miWKti 

in ■ ■ ■ *1. nouT 

J 1. nracx Waoneb and lajnlea al tba a(mc£ 


ST BER>ARD'S HOSPITAL 

'(VtdnttdMj 


i C. ttaiL-S Dututrarim Practtal ialabtl* 

tt'ttii.M J ilrMOtLAD — 9 CpmUcna CaJ toilt 

L b. HaXBcaux— 9. Opmtiaaa 
B - " ■ - *- 


_ .) Dohui— a HwunbuB. O _ , , 


Bair^X 

OpcsalWa 

CT'«n*ooT 

Do J«ono— » Opeodeex- X 
Do Roc*— '' — 


Uouas* P Grxo— 
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^londay 
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Diy chmc™*^ 


T uesday 

fdjiesday 

S3 

Thursday 

Staff-o On ^ND GYNEnn^^ 

fe'c '''"■= 


Friday 

S3 

ahgustana hospital 

Tuesday 

NelsonM PFErv“'!f'^ 

^Veduesday 

AT Lundgeen stogery 

Rddolph J OgiJ^ John W Nnzm 

5 Surgical clinic and 

Thursday 

Nelson ai Ppp— suscESi 



SURGERY 

GYNECOLOGY AND OBSTETRICS 

An International Magazine, Published Monthly 


VOLUME 75 


August, 1942 


NUMBER 1 


THE ANAEROBIC NONHEMOLYTIC STREPTOCOCCI 
IN SURGICAL INFECTIONS ON A GENERAL 
SURGICAL SERVICE 

WILLIAM ROBERTS SANDUSKY, M D , EDWIN J PULASKI, M D , 

BALBINA A JOHNSON, A B , and FRANK L MELENEY, M D , F A C S , New York, New York 


I MPROVEMENTS in anaerobic bacteri- 
ological technique and the emphasis m 
recent years on the employment of anae- 
robic as well as aerobic cultures m 
diagnostic work have increased the number of 
isolations of anaerobic micro-organisms and as 
a result the number of reports on studies of 
infections due to these organisms The Clos- 
tndia have received the greatest attention and 
their biological, immunological, and cultural 
charactenstics are well knoivn Less attention 
has been paid the anaerobic Gram negative 
baalh and the anaerobic cocci The latter 
group of organisms, while extensively reported 
in European literature (73), have received 
considerably less attention m the American 
literature and, save for their r 61 e in puerperal 
infections, knowledge concemmg them is not 
widely disseminated 

This paper will be concerned only with the 
anaerobic nonhemolytic streptococci, and its 
purpose IS to review critically the literature 
regarding this group of organisms and to pre- 
sent 170 cases of surgical lesions from ivhich 


min'tTf I*'' *'“‘^'I">'°Sical Rc<^rch Laboratorj of the Depart 
t nn er “oans and Surstons Columbi; 

Lnuer 14 and the burptcal Semce of the Presbj-tenan Hospital 


the anaerobic nonhemolytic streptococci were 
recovered 

REVIEW OF THE LITERATURE 

The first isolation of an anaerobic nonhemo- 
lytic streptococcus is generally credited to 
VeiUon, who m 1893 descnbed under the name 
of Micrococcus foetidus a strictly anaerobic 
coccus growing m short chams and producing 
gas and a fetid odor in cultures This orgamsm 
had been isolated in pure culture from a case 
of suppurative bartholinitis, and in assoaation 
with other organisms from a case of Ludwig’s 
angina and a pennephntic abscess 

Smce Veillon’s report there have appeared 
in the hterature numerous articles, some re- 
porting series of cases, others dealing with 
isolated obsen^ations, on the recovery of 
anaerobic nonhemolytic streptococci, in pure 
culture and in association with other organ- 
isms, from various lesions as weU as healthv 
body cavities and surfaces A hst of these 
sources, tabulated on the basis of the normal 
habitat of the organism m the human body is 
presented in Table I This same grouping has 
been adhered to in the rewew of the hterature 
whicli follows 
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TABLE L— THE NOULU. HABTFAT tOUtCCS OF 
IXTECnOM AXD DISEASE* ESOH SLHICH THE 
AKAESOBIC KOMHEilOLVTIC STREPTOCOCQ 
HA\’E BEEX RECWESED 
OW — 

NofnJflort ikn»a. Clt^rltk UJcnrntW* 

Deottlonn TooOi punkn* Ah«^ 
ttac u ttt ”rt— tHq itnl «hTiiwi TnfiBtb DnT> 
cn-rioJ ilMntKt LatSvHccfW. ImkctnlcvcTODt 
S^Doadii Mutcddnii Otzdi Bttbi I>p(iKK^E«ldt 
CcTtbril alacai pwiOKoa faBMMjy 

(Mcmi* LDf alMCca. tajjam tl>cr»>;k Scpo 


NotmI buaiinaj ton \r«tt lad ckratk ckebtyitlth 
Lnrr itacan ^nn« cnndirtCk Apo^Ical 
Abactan Aaae pertLoaiik nlHd mtfrHh. 

Uectkiu Wetnd bfactm 
Fmt J t imilt mi ntj r j (rad— 

Nornii flora Foollockk EuknrldtB PamartrtDa 
CcMcltit Baniwha td a. Sal^ifaCEiJa. TatA-ovaiW* 
Prmoeicii lalKtrd catdaoaa Srptirmia. 
Urtactatk abactaaea TkmKbopUebrtia Saptlc abar 
tke Bactma] andoeardick. PiaBooai^ c ia^ rar 
J/ucdnwau 

V ttW mUl nada Vvar cnda Caacaaarme Boat 
apCfUh oaccid lafcofaca brtrrtdya fcriambral 
i^naifalinoi pTwwpbroafa. reriarpdrfik abaoMca. 
Q aUf / t la fa S j i M t iM ic fut^nat 

TktprdMntr The bcctcrU proait io Uie 
moath *R nbjtcted toerett vuitUoo both io 
number ud In kind The tmniint of detritus, 
the presmoe of macos sad orgsnk matter tU 
fivor the groirth of bscterls sad the produc 
tton of t nfUmma tQf^ asoditiooi of the ROins, 
tOTttlli end phsrj-ni. Of the grest number of 
dlHereat organisms whldt sbouad In the 
mouth snd tsbvo, among the ccmunoDest ore 
the Grom posithT coca, indodmg the ■»** 
rohic Qonhcmolytic streptococcus. Lewlo- 
WK2 (1901) bolsted from the mouths of met 
Ibpsn eitrcmdv minute stieptococcusrrow 
ing only onder strKtJy anaerobic cooditions 
si^ pr^uedng neither gss nor odor In orti- 
hdsl media. Since this report other obsermi 
ha%T confinned the almost constant presence 
of anaerobic nonhemolytic slreptococd In the 
bamsn mouth os port of its oonnol flora. The 
percentage of positive cultures, knr In infant*. 
Increases with the appearance of teeth (5) 
These orgmism* have been cultured from 
pjxpTTheic gums (J5 47 6j) from tbe tcsloiu 
of nlcerativT stomatitis (43) from tooth sock 
et* (53) after eitractJon and from oIvtoIst 
abscesses (j 67) Such foa ma\ become a 
source 0/ severe infection elsewhere A badly 
abscessed tooth ms) occasion s deep cervical 


shsccii or s Lodwigs ongmi, Coraroem 
connected with the oral cavity soocliw 
become Infected with these orpirdimj Ee 
centJy Freeman bss reported ij poatm 
culture* which were obtained m 18 010. 
Anaerobic iKmherooljtk streptocoed hare 
been isolated oho from normal (67) sad &- 
essed paranoial sinusei (391 

Brlsotto and Scbottmoellcr (59) alW 
attentioD to the presence of these otjiaiBia 
In the foul smcUingpusofciirontcotilaraedii. 
Tbe mastoid proceis may become iJrttal, 
and msstoldim and lateral shius throcnbctti 
srith poiltlvT Wood cultures have been re 
portei Brisotto pointed out that faieoioo 
sritb these organisms may invade the crmii] 
cavity with the developmeTit of locsfard 
abscess or diflose purulent leptomaungUn 
He beBcvtd the tnoeroWc streptococci in lioe 
Instances to be of buccsl origin. Mdewyftjl 
bos also reported chrenrc bnJn sbscesses doe 
to anaerobic Donhexoolytic itreptococcL UrO' 
ingids due to these ofganlsmt has bea 
oiierved by other authors (39) u hoi cm 
broJ obocm (s6) of bemttogeoovii ongb- 

Frinkel, Kisiling (35) Reye ODdfVeiTki 
have mode dgniheont coatribatkiu to eor 
knowiedge of septicemiaj secondaiv to b- 
fecied toosils Instances of anoerottc a»- 
hemolytic streptococci mvadlng the Hood 
stream iollowirig pentonsniar and retn^fcar 
yngesJ abscess and UmsflJectnmy bate bem 
ossembfed. It has been shown that tbe orgio- 
isms bvodc ihnxnlxjsed vans, setting np • 
thrombophlebitis. The dislodged thromW 
transmitted to the brain, heart vokts, * 
lungs. Ihc outcome In s high propxtioo a 
the coses is fatal. 

H uman Mtei opd laceiaUonsprodttced wha 
teeth are struck, frequently result In vtt) *ed 
ous Infectious especially when the hand h t* 
injured member Tbe resniring Infection u 
marked by on intense edam a foul cEidui^ 
fnd a gangrenous wound whkh may lavolit 
bones and Joints. In a review of the bacte^ 
ology of human tJtc lofcctioci, Bomes sm 
B lb^ were able to collect only 10 Wf* 
whicfi coutaJoed icctmnls of cultural stud** 
and among them were ouly 6 wbicb hod 
robicaswriJaioeroblccultura. Intllcfthc^ 
anaerobic Grom podli x coca were tmiKrnUT 
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present, frequently m combination with spiro- 
chetes and fusiform baciUi The most serious 
human bite mfections, according to Jaeger 
are due to anaerobic streptococci, and he states 
that the course of the infection is not con- 
trolled until the anaerobes are eradicated 
Meleney (44) beheves that all senous human 
bite mfections are due to the synergistic action 
of anaerobic nonhemolytic streptococa with 
the fusiform bacalh and spirochetes, the com- 
bination of these organisms being much more 
virulent than pure cultures of the same organ- 
isms 

The bactena commonly foimd in the oral 
cavity are capable of mvadmg the lungs and 
producing varying degrees of tissue destruc- 
tion and ultimately abscess formation Guil- 
lemot in 1898 (27), first called attention to the 
presence of anaerobic nonhemolytic strepto- 
cocci m putnd lung abscesses and other 
pleuropulmonary diseases Smce this account 
these organisms have been reported (13, 19, 
2S, 26, 28, 34, 39, 54, ss, 67, 75, 76), m connec- 
tion with cases of pneumonitis, pulmonary 
gangrene, lung abscess, and empyema Kiss- 
Img (34) pomted out that the aspiration of 
these organisms with blood, mucus, or frag- 
ments of tissue in the course of tonsillectomy 
or extraction of teeth may give nse to lung 
abscess Postpneumomc abscesses sometimes 
yield anaerobic streptococci While not defi- 
nitely proved, these are probably due to the 
invasion of the devitalized or infected areas of 
lung by nucro-organisms from the mouth 
Cultures of pulmonary abscesses present the 
most vaned types of bacterial findmgs Smith 
beheves that the fuso-spirochetal group of 
anaerobic organisms are probably the etio- 
logical agents Kisslmg (34), on the other 
hand, concludes from his studies that the 
cause of pulmonary abscess and gangrene is 
the anaerobic nonhemolytic streptococcus and 
that the spirochetes and fusiform bacilh which 
are frequently found m connection with this 
organism are saprophytes, having been ear- 
ned into the lung substance m the process of 
aspiration, where they find an environment 
favorable to their existence and multiply in 
great numbers Pilot and Davis state “it 
would seem that the streptococcus or other 
pjogens affect the [lung] tissue first, prepanng 


the soil for the growth of the anaerobes [fuso- 
spirochetal] ” Thus far we have been con- 
cerned with the anaerobic nonhemolytic strep- 
tococcus m relation to pulmonary abscess of 
the spiration type We shall later see that it 
plays a similar r 61 e m the embohe infections 
The gastroinleslinal tract Jacobsen in 1908 
was probably the first to mention the isola- 
tion of anaerobic nonhemolytic streptococci 
from the normal intestinal tract He reports 
finding them m the stools of newborn infants 
In 1926, Tissier was able to isolate from cases 
of putnd enteritis anaerobic nonhemolytic 
streptococci which he desenbed as a new 
species under the name Coccus lanceolatus 
anaerobius Whde undoubtedly the anaerobic 
streptococci are normal inhabitants of the 
gastrointestinal tract, it is possible that some 
may be mtroduced from the mouth in the 
process of swallowing sahva McDonald, 
Henthome, and Thompson reported a perfo- 
rated duodenal ulcer which was followed 2)4 
months after surgical closure by a subdia- 
phragmatic abscess, empyema thoracis, and 
multiple abscess of the hver Anaerobic non- 
hemolytic streptococa were obtamed in pure 
culture from the latter Presumably the 
organisms ongmated in the spiUed duodenal 
contents Gilbert and Lippraann (23) recov- 
ered these organisms m 25 per cent of their 
cases of suppurative cholecystitis There is 
an abundance of hterature on the bacteri- 
ology of acute appendiatis, and numerous 
investigators (i, 2, 9, 30, 39, 46, 74) have 
shown that the anaerobic nonhemolytic strep- 
tococcus forms part of the bactenal flora of 
acute suppurative, gangrenous, and perfora- 
tive appendicitis, with pentonitis or abscess 
In this connection it is noteworthy that the 
commonly held behef that Escherichia cob is 
the cause of the foul odor of pus m appendiceal 
peritonitis has been refuted by severM observ- 
ers (2, 9, 30) Certain anaerobic organisms, 
among which are the anaerobic nonhemolytic 
streptococci, are responsible for this foul odor 
Terrell reported an mterestmg case of infec- 
tion on a superflcial anal fistula which spread 
rapidly into the deep subcutaneous tissues of 
the skin over the trunk and extremities 
From the areas of dramage established by 
numerous surgical incisions, anaerobic strep- 
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tococa and Eacbendua cdU were grown out 
consUtentl) 

The frmaU geuilal tract Tberelatloaihipof 
the anaerobic nonhetnolj'tfc ttreptococma to 
poetwral infcctiora hai been w^ presented 
m the article* of Schottraueller (50 60) 
Schwarz and Dieckmann Harm arid J H 
Brown Coicbrook,T K. Brown and Nation 
A rffumt of the rWe of thti organnm In puer 
peral Infection* I* repeated here for the sake 
of general mtereat 

Two jran after \eIlIon* report, Kjwnfg 
and Menge (4S) fint icidepeiidentl> and later 
in conaboratJon {49) described a atrirtJ} 
anaerobic streptococcal which had been bo- 
lated from the vagina in pregnane) and In 
pxierpertl Infectioo aa well ai from ca»c* of 
pammctrial suxipurabon and pentooltb. In 
1905 Natvig reco\Tred from the vagina fa 
piregnancy anaerobic itreptococd which pro- 
dQ<^ gu and foal odor fa artij&aal media. 
He concluded that all strain* of aaaeroMc 
streptococci, beotoae of their slmllarit) in 
produdng gu and odor should be plao^ fa 
a single group to which be gave the name 
Streptococcus anaeroblu*. He was apparentl) 
unaware of tbe strain bolated trocn the 
mouths of tuckhngs b} Lewiowla 4 years 
ptreNdousl) which produced neither gu nor 
odor in arti&ial media. There then foBowed 
reports b\ numerous observer* dealing with 
the reroNTi) of anaerobic oonbemol^-tK »tiT7>- 
tocoed from the norcnal vagina and from 
Nirioin puerperal states and infectioria. Sag 
restion* were made b> some that these organ 
Can* were the cause of puerperal fever It 
was not hQwe^Tr until 910 when SeboCt 
mueDcx (59) bolated from puerperal infection* 
a strain called b) him Streptococcus putridus 
that interest m the anaerobic streptococcus as 
a cau*Btl\T agent of these infection* recdxrd 
real acceleration. Thb woiler then and sub- 
sequently (60) hu cmpbaiued the definite 
rebuoruhip of the anaerobe nocibcmol>’tfc 
itreptococcir* to puerperal Infections. He 
described a sene* of cases, chiefly followfag 
abortions charactcrued by foul lochia, high 
intrnnlttent fever chflls, rapid pulse and 
locally thrombosb of the pelvic veins. He 
lated that once the organism (Streptococcus 
pratndui) wa* able to invade the ttuuei ft 


became TinJenL Detached thrombi lert 
able to establish metaiUtlc fa/ectfcms b erthn 
organa, partkulari} the longy and pieoa. Hb 
obaervatlons have since been coefinned srd 
citended h\ other workm. ilaur tJuw 0/ 
puerpenl infection have been subjected u 
ertensiyT Investigation from whlcb »r Iutt 
learned certain facts. These are u foDou 
Donbcinolvtic anaerobic streptocoed nbt n 
the normal vagina (10 11 64,77) and nder 
ordinary drcumstance* are nocpatboptuc. 
Dodef certain conditions, however they mir 
acquire virulence and may cause mild farftc 
tiotis characterued fa profuse fetid bddi, 
low grade fever of short duratiocL, ind a ait, 
lender subinvoluted uterus. From mch mild 
fafectioDa more serious ones may enrae Tbor 
may be extension to tbe peritoi^ cavity wlti 
the production of peritonitis. There may te 
tbrombophleUris of tbe pelvic vans sM s 
remitting fever lasting for coasldcfxhle time 
The organisma may invade the blood itres* 
and prince a true aepfirrmit. Inlsrrtssrh- 
Ing from thrombophlebld* of the pelvic tua 
mar cstahhsh metastatic fafectloss b tbe 
lung leading to pulmonary gangrene or so^ 
puratkm Bacterial ertdocaniilh has fan 
observed. A certain namberoftbesepofrpfrJti 
Infections ha\^ gone on to fatal ter m i n i li c B 
Some obsenm (50. yr) haw reporlfd the 
detection of anaerobic streptocoed with other 
anaerobe* m Infections superimposed op™ 
cardnoma of the cervix and fundus of the 
uterus. In 15 caaca of chroolc tnlxMVtilio 
abscess Altcmder (3) found the tnacro^ 
streptococcus fa pure or fa mired cnitem b> 
for the nxift frequent orgaorsm 

Uuctilanmtt tavna There art PumcfotB 
infections, other than those already mentiooed, 
from whiA anaerobic DOnbetDoJyllc 
coed have been recDyTfcd. Greater koosJwr 
coDccTTung the mode of contaminalioa in r»cs 
Instance would fa all probability lead to la 
aarorate determinatioQ of tbe ongmaJ soorm 
foe the organhm* and a more adequsls 

, l.. sn 

Those fafcctioiu apparetiUy aramg fa» 
the slin are an example \Jcnost any 
ralcTO-organiira may be found 00 tfa 
surface tbe number and varieUe* depew^ 
laigtiy on the body locatwo eorirocoeuUi 
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conditions, and opportunity for contamina- 
tion from various sources Sussmann, in a studi 
of intertngo, reports anaerobic nonhemolytic 
streptococa commonly present and, according 
to this author, responsible for the foul odor 
attending the disease The skin is only one of 
the many sources for contamination of acute 
traumatic wounds, however, for the sake of 
convenience, observ'ations on the bacteriolog)' 
of such cases wall be included in this section 
Studymg the bacterial flora of acute traumatic 
wounds, Pulaski, Meleney, and Spaeth exam- 
ined ddbnded tissue fragments w hich included 
skm, and the^ recovered anaerobic nonhemo- 
lytic streptococci from 13 cases, 6 5 per cent 
Cottet (17) and Gerard and Romant have 
reported the detection of these organisms m 
war wounds at var>ang intervals after injurj' 
Three cases of gas gangrene developing in 
traumatic wounds of cmlian practice and w'ar 
and apparently due to the anaerobic nonhemo- 
lytic streptococcus have been described in the 
literature (40, 62) 

An unusual postoperative infection is the 
progressive bactenal synergistic gangrene rec- 
ognized as a chmcal entity by Meleney (6, 
42) This is an excruciatingly painful chronic 
gangrene of the skm occurring mfrequently as 
a complication of gastrointestmal or thoracic 
operations and characterized by differentia- 
tion into three skin zones outer brilliant red 
imddle dusky purple, and inner gangrenous 
with a gentral area of granulation tissue 
Meleney has demonstrated experimentally 
that the infection is due to the sjunbiotic 
action of a microaerophihc nonhemolytic 
streptococcus and a hemoljTic Staphylococcus 
aureus The streptococcus is not strictly 
anaerobic but is in that group called bj' 
Pr6vot “anaerobes by predilection ” 

As early as 1900 Cottet (16) in his thesis 
reported on the recovery of anaerobic strepto- 
cocci from fetid periurethral suppurations, 
pyonephrosis, pennephntic abscesses, and 
other unnary infections It is only recently, 
however, that infections of wounds follownng 
operations on the unnary tract have been 
mentioned in the literature Math6, rejxirting 
such a case, urges careful anaerobic bacten- 
ological studies on all wounds of the unnary 
tract which resist the usual forms of treatment 


Anaerobic nonhemolytic streptococci in 
conjunction with other organisms have been 
growm from the fetid pus of osteomyelitis (38, 
S2) 

CLASSrFICATION 

Morphologically the anaerobic nonhemo- 
lytic streptococci are not strikingly unlike 
other varieties They differ from the aerobic 
streptococci m their intolerance to ox^'gen 
Gottlieb was able to demonstrate that the 
presence of oxygen in the media tends to act 
as a sterilizing agent for these organisms 
Other observers (53, 67) have reported that 
certain strains remain stnet anaerobes after 
as many as 50 to 100 generations 

In the field of classification, Pr6vot’s work 
(55) IS important in that it represents the first 
senous attempt to classify the anaerobic non- 
hemolytic streptococci and to group them 
according to their morphological and biologi- 
cal characteristics In his original scheme he 
placed these organisms in 3 groups In group 
A were those which produce gas and fetid 
odor in artificial media This group includes 
Streptococcus foetidus (Veillon, 1893), Strep- 
tococcus anaerobius (Kroenig, 1895) and 
Streptoccus putndus (Schottmueller, 1910) 
Group B contained those which produce 
neither gas nor odor Into this fall Strepto- 
coccus micros (Lewkowicz, 1901) and Strep- 
tococcus mtemjedius (Pr6vot, 1925) Group 
C contained only one organism. Streptococcus 
evolutus (Graf and Wittneben, 1907) which 
produces neither gas nor odor and which is an 
anaerobe by predilection (microaerophihc) 
Recently Pr6vot (56) has revised the general 
groupmg, forming two groups instead of three 
Group A, to the list given is added Streptococ- 
cus lanceolatus (Tissier, 1926) and Group B, 
which now includes Streptococcus evolutus 
The organisms in each group are distinguished 
from each other by their biological reactions 
and morphology The classification is stdl 
elaborate and the differentiation is not clear 
in many mstances 

Dissatisfied with the then existing method 
of classification, and with the hope of amvmg 
at a more adequate one, Colebrook and Hare 
(is) studied sixty strains of anaerobic strepto- 
cocci isolated from the blood stream and uteri 
in cases of puerperal sepsis They were able 
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chief t^pa Used on mof a modifiatloo (45) of the ilcInUah ud 
00) ippetraace on hone Fildei ipparatus befog used \o oJceq 

»l»oJd be discarded untD after one of 

The former two occurred unless lU morphologies] foron seen « d* 
tier two Tere seldom seen Gram stain preparation of the cocied kerf 
Is open to cntldsm because heart medrom hart been recoreied and Ifei- 
of the emphasu aj>d depeodence placed on dbed, refncuUdoo and rcplithig of tMj i*. 
colonj appearance u a means of (UfferentU dlum b carried oct IthasbeeoooreinTfcBa: 

that those species which grow slowh- caa le 
Uelsi and Mercado arorldng with two cultn-ated better on an enriched' m] levt 
strains of anaerobic Donheiaolj'tfc strepto- Infuilofl agar inenUted under anserotsc nn- 
coed on the basb of protein extract sto^ ditions. Further detafli of the saeroUc 
found these organisms sufficiently different In technique used in thb laboratocr hare been 
tbeu- immunologicaj nropertles to consdtute reported elsewhere f4s) At thb pout It k 
distinct entities- Tmi seems to represent a wtH to state the ciifena bt which these soo- 
proper approach to the problem of daadfica hemolytic streptoco^ were fodfed to be 
tkn but tbe number of strains studied sbooid anaerobes. iVe hare bdodd (t) thw 
be Larger to be coosldered ifgnlffcanL strains which rnnaJoed strict anaerobes nrt 


to recognise four 
iibokigj and cot 
blood agar Thes 
A B C, and D 
commonly the la 
Thb dassiffcatkm 


Recently Stone has reported a study 0/ the 
btodsemic^ and Immimo logical properties of 
»6 strains of DOQhemoI>tic anaerobic stnrplo- 
coca Isolated from the oterus of pertuiMt 
and postabortal women. This worker could 
dbeern no correlation between an> two bWoc 
ical methods of grouping Norwisitposslne 
to form definite groups from these ttnlns by 
means of precipitin reactions. He did. bow 
tva ctmaode that certain antigens are p€t%- 
ent in common and that a study of such anti 
gens msv wrll aid In cfasslf}-iDg the organism. 

KEPOXT or CUES 

Bacteriological studies on the cases reported 
In thb paper were made In ibc Bacteriological 
Research Laboratory of the Department of 
Surgery of the College of Pbyslaani and Sur 
geons, Columbia Uni\Tr*ity Since July i 
1939, thb laborEtoi^ has received for dlagoosU 
aD bacteriological ^^edmens from the sojgki) 
service of the Preabjicrian Hospital and 
\ anderbOt Clinjc. All of the spedmeas are 
studied for anaerobic as wcD as aeroUc organ 
bms. Tbe matenal b Inoculated In t as per 
cent dextrose cooked beef heart medium 
which has been pre^'iousl} boBed and rapldlv 
cooled to ei^ the oijgrn and b streaked 
on the surface oi two 5 per cent sheep t Hood 
agar plates. One of tbe plates u incubated 
under aerobic condllkms- Tbe other pUte and 
the broth are Incubated anaerobkaJlv for 18 
hours in an auoospheit of h)-drogtn in a Jar 


after bdng subjected to re p eated RibcnJlcm 
OQ artlficiaJ media (s) those strains wbek 
grew u strict anaerobo through the seomi 
generation but wbldi because of s deshr (or 
ecoiwmy in matcritb and time, were oo« 
further subcnlturrd— It u posdble that nae 
of these In subsequent geomtioes mar ban 
shown mloxiaeroplillfc tendencies (3) 
strains which were demonstrated to H prefer 
entiaJ anaerobes and which would be diaifie<f 
according to Privxit as belonging to the Strep- 
tococcus cTolutni group 
Tbe services from whlcfa Ihb materia] coeno 
do not indode otolar^ijgological, Dcurtaaifi' 
cab urologicaL obstetiicti, or gjiiecoictkaJ 
patienU. Of the 170 cases reported heir 8 
be considered as bdooging to these iperfllties. 
The number of cases in thb senes gain* dg- 
lUficance therefore when it b poioted ^ 
that the lesions la such a Urge proportixi 
represent infections from a general sui?W 
service and indude both hospital and amb^ 
tor> patients. During the 17 roooth 
Jul\ 1 939 throort Septcmhrr JO 

anaerobic nonheramyticftrcptococcQshss wfS 

bolated from 1 70 diffcrmt lesioni. It occuireJ 
S9 timet In pure cnltorr 18 times in 
tion with other anaerobes ool) 96 tlr^ ■ 
assoaatioo with aerobes otd> and m H 
mstaners was present with both aerobes aea 
other anaerobes. 




S\>rDUSKV FT AI. 


ANAEROBIC NONHLMOUTIC STREPTOCOCCI isi 


The 2q cases from ^^hlch the amcrobic non- 
hcmoUUc streptococcus ^\as isolated in pure 
culture arc listed in Table 11 These cases 
occupj a most important position in our 
scries’in that thc\ present \cr, strong c\i- 
dence in behalf of the pathogcniciU of the 
anaerobic nonhemolj tic streptococcus WTiilc 
It IS not our purpose to enter into a detailed 
dcscnption or discussion of the clinical aspects 
of each of these cases, three groups of lesions 
and sc\cral indmdual cases arc s\orthv of 
bncf comment 

In numbers pcnrcclal abscess heads the 
list, there v.crc 9 of these from \\hich this 
organism ^\as obtained in pure culture Clini- 
callj these v.crc tj^picalK represented b\ an 
acute abscess situated in the perirectal region 
and accompanied b\ considerable pain and 
tenderness The\ contained \ ar} ing amounts 
of pus which was usualh described as ha\ang 
a foul odor Upon incision and drainage all 
save one healed promptly and there appeared 
to be, save m this instance, no tendcnca 
toward chromcit}, except when concomitant 
anal fistulas were demonstrated 
In addition to this group of lesions there 
were 4 cases of infected pilonidal cast and 3 
of infected sebaceous c^ st show ing nonhemo- 
1} tic anaerobic streptococci in pure culture 
The brain abscess case is quite similar to 
one which has been reported by Cohen (12) 
It follow'cd pulmonary' abscess wnth a sccon- 
darj' empyema, which was treated surgically 
at another hospital This patient died subse- 
quent to drainage of the brain abscess 
One of the cases of empyema is particularU 
interesting This occurred in a 43 year old 
man who had been operated upon 6 } ears pre- 
viously for acute appendicitis with perforation 
and as a sequela had developed chronic 
phlebitis in the left leg Shortly before entry he 
was seized with sharp pleuntic pain Exami- 
nation revealed what was considered to be 
atelectasis and consolidation of the left lower 
lobe He improved on sulfapyndine, however, 
subsequently there developed a localized col- 
lection of thick foul smelling green pus from 
which anaerobic nonhemolytic streptococa 
were obtained in pure culture on three differ- 
ent occasions Recovery followed drainage by 
nb resection 


TAntE n — TWFNT\-NINr CASES FROM IVUICII 
THE ANAFROniC .XONHEMOI A TIE STRERTO- 
COCCUS W \S ISOI^ITED IK PURE CLITURE 


I’cnrcclTl ahwf*;'; o 

liifcctcil pilonuhl 4 

Infected scinccoiis Cl <;1 1 

1 mpicmi thnncii i 

Clioicceslilis 2 


nf thumt) > 

Infected linncWM i 

Unm nl)'cc<e; > 

\ppendiceil nWe"! i 

Inlnpcritoneil nlitce^ i 

IiicrnWc':': I 

I’encliolen-stic nl)<cc« i 

I nl)':cc«'; 1 

roMopentiic Mound infection i 

The appendiceal abscess case occurred after 
an appendectomy had been performed nine- 
teen day s prc\ lousK in another hospital The 
wound had healed satisfactonh and the pa- 
tient was ambulatory when the symptoms and 
signs of an intra-abdominal abscess presented 
\t operation this proved to be situated in the 
pciMS, was well walled off, and contained loo 
cubic centimeters of thick y cHow odorless pus 
from which anaerobic nonhemolytic strepto- 
cocci were obtained in pure culture Prompt 
rccoien followed the operation 

Of the gall bladder cases one occurred in a 
59 year old woman who at operation had a 
distended, acutely inflamed gall bladder filled 
wath white bile and stones Anaerobic non- 
hemolytic streptococci w'crc obtained in pure 
culture from both bile and gall bladder wall 

A case of particular interest is that of a liver 
abscess, without demonstrable portal of entry 
which occurred m a 19 y'car old boy who 
cxpencnccd chills and fever for 4 weeks prior 
to entry' Uneventful recovery took place fol- 
lowing a two stage transthoracic drainage of 
the abscess 

The lung abscess case occurred secondary to 
bronchogenic carcinoma, the intra-abdominal 
abscess case follow'cd Iciomyrnsarcoma of the 
uterus, and the case of pencholccystic abscess 
was a complication of acute cholecystitis rvith 
perforation of the gall bladder The post- 
operative w'ound infection occurred in a thor- 
acotomy wound following exploration for car- 
cinoma of the esophagus Among the 4 
remaining cases there were no remarkable fea- 
tures other than the bacteriological findings 







SANDUSKY ET AL 


ANAEROBIC NONHEMOLYTIC STREPTOCOCCI 


153 


Table III records the '170 cases by groups 
and indicates all of the organisms isolated in 
each group Among these cases there can be 
found a wide range of lesions both m respect 
to their anatomical location and in degree of 
seriousness to the patient In addition to the 
cases recorded in this table we have also 
recovered anaerobic nonhemolytic strepto- 
cocci from cultures of the throat, sputum, 
vagina, urine, and feces Because these do not 
represent instances of surgical infections they 
have not been included in this report 
An analysis of this matenal reveals that 
infections associated with the gastrointestinal 
tract are responsible for 84 or 49 41 per cent, 
of all cases As would be expected Escherichia 
cob IS the organism found most frequentljf m 
conjunction with the anaerobic nonhemolytic 
streptococcus in these lesions In the group 
of 84 cases there are 28 instances of perirectal 
abscess As has been pointed out previously 
from 9 of these cases streptococa were isolated 
in pure culture, and in 5 of the 19 remaining 
the only other organism present was an 
anaerobic Gram negative bacillus 
Seventeen plueropulmonarj' infections form 
another large group Again as would be 
expected fusiform bacilli, spirochetes, and 
vibrios, usually diagnosed by smear, were the 
most frequentljr associated organisms 

Of a total of 13 cases of infected pilonidal 
cysts in which the anaerobic nonhemolytic 
streptococcus w as present 4 > lelded this organ- 
ism in pure culture In the 9 remaining cases 
the most frequently associated organism was 
the nonhemoh tic Staph^ lococcus aureus which 
w as present in 5 cases 
There were 7 infected sebaceous cj’sts 
Three contained the anaerobic nonhemolytic 
streptococcus in pure culture, in one other it 
was present wnth Staphylococcus albus only, 
and in another the only associated organism 
was Bacillus siibtihs 

\ further analy sis of the ymnous organisms 
identified in conjunction with the anaerobic 
iionhemoly tic streptococcus can be made from 
Table IV 

McDonald, Hcnlhornc, and Thompson re- 
coy cred anaerobic streptococci from the 
heart s blood of a fatal case y\ ith perirectal 
abscess, pcKac peritonitis, retroperitoneal and 


TABLE IV —THE INCIDENCE OF THE ORGAN- 
ISMS RECOVERED IN ASSOCIATION yyHTH 
THE ANAEROBIC NONHEMOLYTIC STREPTO- 


COCCUS— 141 CASES 

Anaerobic Bacteria 

Clostndium welchii 

Spirochetes 

Fusiform bacilli 

Vibnones 

Actinomyces 

Bacteroides group 

Gram positive cocci, unclassihed 

Gram positive bacilli, unclassified 

Gram negative bacilli, unclassified 

Mtcroaerophilic bacteria 
Hemolytic streptococcus 

Aerobic bacteria 
Streptococcus hemolyticus 
Green streptococcus 
Staphylococcus albus 
Staphylococcus aureus nonhemolytic 
Staphylococcus aureus hemolyticus 
Micrococci 
Bacillus subtilis 
Diphtheroids 
Eschenchia cob 
Bacillus proteus 
Aerobacter aerogenes 
Baallus fecalis alkaligenes 
Bacillus pyocyaneus 
Gram negatiie bacilli, unclassified 


Cases 

16 

6 

10 

S 

3 

4 
1 
3 

IS 


9 


12 

34 

7 

36 

29 

2 

7 

8 
46 
10 

5 

2 

S 

9 


scrotal abscess, followrmg a perforated car- 
cinoma of the rectum 

Other than this, how'ey'er, we have not been 
able to find reports m the literature dealing 
with the recovery of the nonhemolytic anae- 
robic streptococcus either alone or in associ- 
ation yvith other organisms from the pus of 
perirectal abscess, nor from infected pilonidal 
cysts or infected sebaceous cysts These 3 
groups of cases in our senes are particularly 
noteworthy in this respect 


EyiALUATION OF STUDX 

It IS apparent from the foregoing reynew and 
report of cases that the anaerobic nonbemo- 
Ivtic streptococci, in addition to being normal 
inhabitants of the oral cavity , gastrointestinal 
tract, female genitounnary tract, and skin 
surface, can be isolated from a wide yanety 
of infectious processes m nearly all human 
tissues The question as to whether or not 
anaerobic nonhemoly tic streptococci arc path- 
ogens and if they are, yyhether they play 
etiological roles m the cases presented is 1 
natural inquiry and a subject yynth yyhich this 
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studyhajbmicoQcerned Thli point hw been fence and iroold bJ loorn 
rtl»ed repeatedly and aa ret there li no aatU- M«dd *« able to 
fartoryaniwtr That they are mideQU of cer leiiona re*einbling pj-onfcj 

tain organ* In man> ImUncei u haimleat {njecttoni of pure culture* 
aaprophyte* mu*t be granted Undoubtedly parvnlua. Numeroto otbei c;«*ocw tm 
In certain InitajKC* the mtbogetilc rdle U tiating the patbogenidty of tif uumiu 
**«uraed onJ\ when the tlMoca of the fcoit itreptococna for taboratory at tt 

ha\T been rabject to aome alteration anch aa corded. Hewer the cookmoi vzm th 
trauma necrosB dimlniahed blood ■uppl> or writer* is that, b general laboatofTBdcaK 
chemical change*. are refractory to thl» organim Our wi 

There u an abundance of cvWcDce pomllng caperience with tc»ti for anhsaJpaliogtEfarT 
to the fact that thej arc definitely pathogen* ha* been limited Eipcrimniuti* iJeq 
for man dtber alone or in *>mbW* *nth these line* thonld be carried out, partkiiiLk 
other bacteria. Thia U convinonglv demon with those •bains which art the onir ajas 
•trated in puerperal Infectioa* when In aome inns Isolated from a ghm knocu 
lostances It i* poatlbie to recow the organ An adequate system for the AoJfiinW 
isms In pure cuUore from throtnbo*ed peKde of the anaerobic noobemcJytic stratooxa 
veins, the bkwd stream, and datant metastatic 1* tacUng It Is in this field that a gouarp 
absceiuea. In our own group of cases, the chief portunlty for further work with thtt erp* 
basis for aisanung that tb^ •txeptococd are b presented Our openence witk m- 

pathogen* I* the finding of them m pure col vot * dassificatkis has oot been satMtdery 
tore in *9 f 17^35 p«r ceatl of thecase*. TUt Tie have attempted to eJaadiy S 7 ^ 
same p^t 1* made b> ^tlcDonald, Henthoroe strains, using as a basis the crit^ suMriki 
and Thompson ta reference to their •eiie*. by him In sj Isaunca d*nififarieB n> 
Tbece aatbor* state that ‘the freqifenc> «nth oot posaible brauae of the many feoe 
which tbev (anaerobic streptocoed] were found patibaitle* with the bWogicalrearticttrtii 
10 pure culture lend* importaoce to tbe«e art upposed to ddlneate the ruioa* 
OTgaoums as a cause of human iofia/nmatory’ a&ecies. The 14 mnaislngatriinswerenre- 
dlsease and suggest that they playwd a slg tified as follow* Streploeoecns bUrarf* 
nlficant rfile In all cases bi whi« they were 6 Streptococcus rmcio*, j Slieptncocon o- 
prewent whether or not tber were tie sole aerobJn*, i Strqrtocnccuspotndn*, i 
pathogens present” tococcui erolutos, x Each prwwwd d^ 

Animal esperiinentalion might throw some ficatlon has been based on stooie* 
light on the subject of patbog^oty How small number* of strsin* and u 
ever hi survo-ing this field we find that the dassificatxm of the anaerobic noBh rtwitk 
various observ-er* differ in the results sddeh streptococci art conceroed, we are *7®^ 
they haiT obtained rrloti%v fo the patbogml Ibe^ with the x-iew of Dack wbn ha* sUW 
utv of aiurrobic nonheroolvbc atreptocoed that the anaerobic oonsport forming o<T^ 
tor laboratory anxmals. Lesion* have been lam*, including the streptococci h*" ^ 
produced in animal* br the use of pure col assigned name* and cbaracterijtJc* 00 tw 
ture* of organism* Uolated from human case*, basis of inadequate study ^ 

The itreptococcu* bobted bv \efllon pro- It 1* worth repeating that tbecaseiircw^ 
duced suDCutaneoui ab*ce**e» when Injected in this report together with the rmvw “ 

into rmce and guinea pigs ilarwedel and literature serve to etnphoslic the f^ that 

Wehrsig injected anaerobic streptocoed from anaeroUc oonbctnoJytic streptococd w 
one of their ca>e» of gas gangrene I to a bdated from a wWopiead vanrty w 
guinea pfg and betnorriuiglc gan^rcnni* and The Importance of this fact 
gaseous edema and death ensued in 12 hour* ndnunued and a search foe 
Anaerobic slrcplococd were recovered from should be made particuUriv fa lb« 
the dfacajcd tiwue Viter repeated passages infectfoai which cannot ^ 
oa artihcial rrwtls tha organism lost lU vlni bash of the organism* recovered from *« 
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cultures The value and importance of anae- 
robic, in addition to aerobic, studies by lab- 
oratones concerned with the bactenological 
diagnosis of material from surgical infections 
IS evident and can not be overemphasized 

SDMMAKY AND CONCLUSIONS 

The literature deahng with the anaerobic 
nonhemolytic streptococcus, its habitat, cul- 
tural characteristics, and infections assoaated 
with it has been reviewed We have reported 
170 cases of vanous types of surgical lesions 
occumng on a general surgical service from 
which this orgamsm was isolated Twenty- 
nine of these cases showed anaerobic nonhemo- 
lytic streptococci in pure culture Recovery 
of this orgamsm in pure culture, as well as in 
assoaation with other organisms, from cases 
of penrectal abscess, infected pilonidal cysts, 
and infected sebaceous cysts is reported for 
the first time 

There is as yet no adequate system for the 
classification of the anaerobic nonhemolytic 
streptococci 

These organisms form a part of the normal 
flora of the human mouth, intestine, and fe- 
male genital tract They are usually present 
m the r6le of harmless saprophytes, however, 
under certain conditions because of alterations 
either in the bacteria themselves or in the 
host, or because of symbiosis with other micro- 
orgamsms present, thej^ are capable of pro- 
ducing inflammator)' processes in vanous body 
tissues and organs Among the infections in 
which this organism plays a part are certain 
ones of surgical significance Adequate bac- 
teriological study of all surgical infections 
should therefore include a search for these 
orgamsms and other anaerobes as well as for 
those of aerobic vanety, and this study em- 
phasizes the importance of doing routine an- 
aerobic cultures on all infections 
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edatuL, u well u the elcntioo c( tvelllag 
were carcfuUj mcMured but no f^nlSont 
difference could be demoa»tr»ted between the 
rairtioiu to the tmued tojhi and the controL 
The hemoto'da (aj oxldued Ijiln) wu 
racaitrred on the aame aacnpie of by 

Q»ing I cub*c cenUmeter of i per cent waihed 
iheep ceOx. Again, no real difference cookl be 
•bcnra between the Irradiated and the oontrol 
lyiln AHexpenmcntiwerecliipUcatedlochcck 
the possibiliw of aome teduucal error 

Ha\-ing failed to demooitrate ao) real effect 
of I ray on Infcctioni produced by full grown 
cultures or on the tozms of Clostridium wd 
chff we attempted to detenmoe If x rays 
could be used to prcN’ent the derelcipcnent of 
an Inflammatory reaction to the tosc filtrate 
gix-en intraaitaaeousI> Goineaplgiof about 
400 gram weight were dinded into 1 lots, 1 
group treated with aoo roentgens (03 mllb 
meteralumintnxuiyokila'.'olts 5iiulliamperes) 
3 hours before loocolatloo the other group 
treated with the same dosage after loocula 
tIoD. Thereactiogskinwunteasaredaabefore 
but DO difference could be detected between 
either mup and the untreated controls. 

In %-iew of the growing Interest b ralUlary 
arclea, both b the Unit^ States and b Eo^ 
land In the use of X ray as a prophylaiia u 
Goslndhim wclchfl Infection, and b^ote of 
the contiaued reports of RcUy claiming \‘aJue 
for the method b treating fully doTloped 
cases It was decided to recheck the use of a 
ra\ as a method of treating gas gangrene b 
the expenmeotsl ■ntmal The work was 
started b August, 1941 chose as our 
infecting organism the SRi* strab of 
Oostiimum welchll (type A i\TUdon ■ 
dassiff cation) obtained from the Isatlonal 
Institute of Health. Preliminary titration 
showed that ato cubtc centimeter of a 14 
hour culture was the smallcft dose which 
could be relied opoa to kill 50 per cent of 
guinea pigs weighing 400 grams wbm bjected 
btramusCTilari\ in the lateral aspect of the 
Dosesofo ijcuhicccntlmeterorinote 
killed the animals b 12 to JO boors and 
troaffer doses (o oS cx ) killed only an oc 
caskmal immaL U t found that animals lor 
vi>-bg 3 days without treatment bvariabh 
recovered ipontancouslj A total of 40 am 


mals inoculated with the ttaadirt dv n 
divided bto 4 groups of 10 each to ream 
rcspectJvd) 50 roentgens, meamrtd u 6 
(100 kfloTolts, 8 mmiainperes, no flto) ini 
daJl> 25 roentgens twke daily loorooUfm 
dally and an untreated ccolrol froep, lir 
first treatroent to start 6 hacn iftc Inooli 
tion of the animals. Two animals mtbptr 
receiving 100 roentgeni dalh ret O Temi £i« 
the infectioD all other anhniU trw^rrffn tk 
controls died within 30 boun alter 
^\e therefore repealed the l^ ^p » T t ^Tv»TL^ 

135 guinea pigs divided Into 3 pwqa of <5 
each receiving varying anwirats of enhwe. 
namely o 15, 0 10, and aoS cubic ceoUmrln 
Graded doses of csiltuie were coed to sDoa fi 
V’arlatxn in growth and to be leasocaU} or 
tab of having at least one group of tmnai 
surviving long enough to re^ve two dcua d 
irrsdlati^ TOteen of each group were trcsiri 
with 75 roentgens (100 kfl^-elti, S oillaa 
peres do filter) twice a da\ 15 were treatri 
with too roentgens once a dir sod the re 
maJobg 15 sened as csotiolt. \ rsr thenpy 
was glvTD 3 boars after ifmffjlirktfi laesdsf 
these erpertoeats snhnaU recrivbg tratoesl 
twice diflj received the lecocd dose 8 htwi 
foDowiog the first. The few ahldi 
loog coougb to receive the KbeduW wcdm 
dafly dose were treated 14 boon after ik 
initial Irradlatbc. TaWe I ihowi desrlf ^ 
loeflectiveneas of the treatment. 


TABL* L— i:m;cT or x SLAT TEEurr or 
rmnTOTTTV w aumi EiTtiTIIOT or 
OUIXEA Ptoa TaCATVEXT STVlTtO J 
Houas ATTE* CfTECTKCt 
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Efrd •/ x-rtys « tora fnJwcU** b 
1 ifetemdne whether i-rays had snr m 
»xin productioo roong (3 hour) , 
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coin*to« OrUinJv these Utter aue*, would 
simoUte the coQditfcin In guinai pig* in|ected 
with a minimal fatal do*e and treated 3 boim 
after Infection In din! cal work one could 
hardly hope to ha\T a case earlier than thU 
unle** I ray b nsed prophylacticallr In all 
woundi ThcnoneUnottreatinggaieangtene 

Another difference between pracU^ i-ray 
therapy In humans with ga* gangrene and 
guinea plra infected with known pure colturea 
of CJMtrldium welchu Is the eUoIogy of the 
disease. Most dintdans consider as gas gan 
pene any condition of Injury with kxi swell 
mg and gas m the tissue as i^wn by palpation 
or roentgenograms. Thorough bacteriological 
examinations are not made in the majority of 
cases of so called gas gangrene In thw cases 
examined bacterWogIcally the ontomafy pro- 
cedure IS to look for gram positi%T organnms 
morphologically rimtUr to Ckratrldhim welchU. 
It snould be emphasised that this does not 
make a positive bactenologlcal diagnosis of 
OostrIdJum wtlchii Infection even In the 
presence of m In the tissue It Is sufficient to 
indKate a dfagnosls but not for a strict 
bactenological diagnosis so one may coonare 
the treated ham an case with expeflmeotaJ In 
lections hi which known organisms are used. 

If one were to admit the value of x-ray In 
the treatment of Clostckllam velchll gas gmo 
grene In hninanj It would be of- bterest to 
know the nwtisnitrn by which this Is brought 
about Since the disease ts primarily one of 
rapid intoxication one might suspect the 
e^ct would be on the toxin Tlds view is also 
suggested by certain reports dannin^ dim 
made results In m which the patient Is 
IS extrrwus We hair been unable to demon 
itrate anj deleterious effect of x rar even In 
large doses, upon Clostridium weldui toxin 
i« eiw or tn ntro At times we were Inclined to 
believe the treated toxm was more active than 
the control but the differeix** were not 
marked. Certain!) there was do cvidencB the 
dermoDccrotic or hemolytic factors were re 
duced In the slightest The effect ol huge 
doses of i-raj was Dot tried since they were 
outside the realm of possible therapeutic ap- 
plication It fa btcTWtmg that treatment 
of the local area immediately after Injection of 


the toxin had do effect 00 the nteofdfrtlf. 
ment or degree of tissue rractijo to tb tou 

The development of toila b. CVatrif j 
wclchli in nin fa kDown to tsie pljir h tV 
rapidly growing phase of the nmrth an> 
It fa also known that In anJutUi the tom 
tends to disappear rapidly One mijit cw 
alder therefore that po^y 1.1171 rji.y 
retard the rate of fonnatbo of toxin ud t&w 
the body to develop active imimmity <i tbi 
It would accelerate the rate of dctnfcmiwW 
toxin We were unable to iboirdthfTflfrt 

ftOUUA&T AMD CO 5 ICLDC 0 XS 

I Id guinea pigi x-ra)-s had no beiric u l 
effect In the treatment of gas pjtg ri ^ due & 
Clostridium welcbff 

j They were Ineffective m rededoj tb 
nomber of viable vegetative forms of s 1 hnr 
cultnrt oi Clostndnnn welchn. 

5 They were Incffectire In ittinEn tit 
rate of growth of Oostridnnn wekhIL 

4. They did not prereot the dmlopoiestef 

hemoJyxb or dennonecrotk’ toxin of OcBtril 
lum welchlL 

5 Thej^wouldoot prevent the dcrekpBOt 

of denDODeerosis even if sppIW befere «■ 
medialriy alter the bjectii* of CJostrsina 
welchil toxb 

6 They would not Inactivate nther tk 
benwlyab or denaonecrotic toxin ibfo ip- 
phed im rtbv 

7 They would not Inactivate M nhv ruW 

the bemolysb or dennooetrotic tana *■ 
Staphylococcus aureus. 

8 They would not laactivaU fa ntr* tie 
toxb of CorvnebacteTTum dlphtherise. 

W c arc well aware of the fact tint tUU <*- 
tabed b> treating Oostridliim wdmi W« 
bons b gubea pigs may not represeettre 
results one would obtain by treating 
conditiooa b humans. It must not ^ 
gotten however that the data preseotea 
this report bdnde not only expsinjeaU <• 
bfcCtcd ■ntrrukj but afao fa SlkS 
on rates ol growth, rates of toxb 
and attempts to destroi toxins fa 

farffre In no experiment has any real 

been demoostrit^ with doses of 
bcjxHid that permitted for human theispT 
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I* placed on tbe table upon a iterfle «beet and third dcj^ree bum*, the wound umHj- tlkwi 
hi podtioD to fadlitatc best deaming Gene the appbcatlon of a ipllt pift b 

r*l anesthcda h admimatered The aurgeoo* advooted b\ Blah and Bromiu If tbtrt h 
bavuvf been gowned and gloved In the oanal inild infection of the gnnBlatbf aoanl 
faihxm after acnibbhig for lo mlnato dnpc postage itamp Thlendi pmfU mar be ofeb 
the involved region with rterile towels and applied. In w rare inatancea of etob faftc 
aheeta. The wound i» gcntl\ waihed with t»n the wound* muit be prepared for fraftiai 
white ao^ and water for ro minute* (FTg i) bx *ultable mean* 

The aoapu Irrigated (nxn oS the area, lo a lenesof more than leo caae* Lrettrd tf 
logical saCne lolutioo being oaed *) the Cindonat] Coer*] Hofpttil tod dx 
Giw dfbndrtoeot i* earned out during Uus ChOdren • Hospital vt baxt proved to ov 
procedure (Ftg 3) The mgica] team changes adves beje^d the questwn « a doabt tbt 
gown and gkra after abi^ the area ta re one can convert a poteotlallr infected bmel 
draped With the use of freah mstruiseDta wound bto a surgicallv dean one 
and CDQtainers a tnore mreute d^ndemeot l\e have good reason* to btfeve that 
u DOW done and the mound* are geot]> *urgi(raJ conipreaibm dresalag* wifi prerral » 
wnahed a aecoixl time with white soap axKl caOed t herma l ahoch. It ihonld he dev n 
water Irrigation Is carried oat bx mean* of the mind* of aB that since •evereij boratd 
ph>'*loloelcal laline The wound ts c ov ere d patient* lose large amount* of blood riawst 
with eteme fine meah, tingle thickne** vaschne herooconcenlratkin oemr*. Coocccnttnih 
game itnps fflg 4I on top of which are the loaa of plasma proteio* and cJectrohW 
placed flat gauxe dreashigs followed with aid* in mobukatioo o/ the Wood plasm *t tie 
fluffed ^ngca. Presaure I* exerted with a aite of Injury a* is ihcnm by the edema at list 
folded gauee roll (Fig 5) Firm UDlfonn polnL Therefore whole Hood traiafud® » 
compresajon 1* obtained not onlv opoo the admmistratkm of parenteral flindi h cwitn^ 
wound it*elf bat also upon the aarroundhig dicated aince the fanner give* roe to fortlw 
tissQC bj applying large •terfle sea sponges or bemocooc en tradoa and the Utter iooe*** 
tterOe meOBUilc » cotton waste held with local edema, which mean* Ion of morepU^^ 
another folded game roll (Fig 6) Thedreas- pl**raa proteins and electrolyte*. 

Ing b made a complete surgical one by mearu ma should be administeied to con trol^ ^ 
of adhesive tape which maintain* the presayre abnormal phy*lok>g> Our c&ilcil 
and aid* nrunoblliratkiti of the InrsjlvTd part, reveal* that gutgkaJ compressloo 
In some uutance* light pla»tcr cast* have been aid materially In preventing this 
applied This drcwing is allowed to remain phvsiologica] ivndroroe. SplinllDgofinvc^ 
untmicbed for from 8 to 4 dava. In tbe citremlbc* in the posltioo of fundkiB « 
c**e of first and second degree barn* the in iterDe alomlnom spIinU or 
rounds should be conipletelv healed when the aidspeatlv In wound healing siKi 

dre*bg* are removed while in tbe case of venboo of not infrequent seooa* conlrsctarr' 
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SURGER-i G\’NECOLOG\ OESTFTRICS 


Arrotber advtnU^ thit tUi method hAC 
cntr other forms of trcitment, putkuUrlv 
the tannk add lilvTr nitrite method U that 
after the inlual dretno* these mtlenta are 
easD) able to move or be moved id bed This 
ccrtalnlr Inhibits the onset of upper rciplra 
tory tract infection and ;neumomtis whkh 
sometimes become senoos complications. In 
the case of children we ha^’e uspretsed 
b\ the fact that thej not onlj freqacntlv 
stand up in their criba b\ the third or fomtK 
da\ but that the} p(a\ mth their to}-! and 
seem to en}o 3 thefnsei\-es Tbej ha\T dis- 
played more contentment irfth compmofon 
dreatinfl than those cases treated otherwise 
These facts ha\-e not only been observed b> 
the attei>diEt|; docton bat also hare Wvsdl) 
impretBed the nurses in charge ol them. 

ctrccxusio.'r* 

1 A method of treating tnuns has been 
advocated which will rrverw the pathologic 
physlolog} presented by toch cases. 

3 This method adroated by Koch and 
Muon and modihed b) ts we beiie\T hu 
definite advantages u compared with other 
methods of treatmeDt. 

Brieflyenamerated these are (a) Infeclioo 
is cotlr^ pre\mted or mininmed and this 
fact abemshes the toxeniia sad the febrile 
dinkal course usuall> seen, (b) ^Itb sterile 
compressron dresilDgi It Is behevrd that 
“thermal shock srtd the complex Uood 
concentratloc S)7Klroii>e are presTnted. (c) 
Mlth the fanmobflaed surgical compresnoo 
dresaing the in%-olvcd area heals per pW«<JW 
in the case of first and second degree bums. 
In the case of third degree bums, the gran- 


ulatlng tissues b> N-irtw ol tbm eVrf- 
ness allow for plastic reparr mack iwm 
than an> other known method ol tmtnen. 
In an} case bospltaltiatloo b ihortcwi (Ji 
There are certain definite ad^nnUgw fra i 
nursing standpoint In the use ol thb fcem «1 
treatment. Some of these are exieh brid- 
ling the patient general wrO-being ol (kt 
patient imrestramed actlntv whkh pmteu 
complications such as pfienunolt. a drfieiu 
savmg of dressings and boapltal Uonrs 
proixibl} one of the most desIiahJc featara ii 
the fact that chOdren abo art bumrd io td 
ioSet pa} chotk changes which amaUr rtoc 
from loi^ periods of multiple dilh rawt 
dressings. 


HEFERENCES 

L Aioaxw. JL N Ne« Ceakad M ] HJ> ws 
Auxt,!! J tn-M Am mi, tS ps 
j J d uk) BirUOcv. A Airk f«T np. 

4 Brmuv A G. Ssn. O^s CM * K* 
f nd GeijMi J Vis y Am, tn 

a Buia, \ ud Bac's'vj B- J Am U Vm xp. 
Ofi }3$ 

t fiiAUic«.A Ardi Sn >«4i. in 

D Tran. CX. Seme Utb Cb< »M}. 4 »t 
» Dm C R, Sc LiMaj J fim, J l*f Cjs 

E Lib O* IW JSM. 

Hac^n N Smvrj 

R. F UasnouAI ^ w . 

J tocm,5 L,«»d 

dmdsa tcf Lb« IraiiBrol d tmi reW" 


4 W n 


I D W Am 1 SMI 

I ilawn, M Bnnt Gym (At nt 7 i ^ 
I i; \ J 1- u.««u “ 

S>S. ^ ,1 

Utui. DBJAmMAmOUM -T 
I C Dcmu. rt tJ Virt IM V t i-jt t, J 
I Uoino, J D tad KrT\ L. F t* J 
» S4 if 





'rn - 




i66 


SURGER\ GYVECOLOG\ AND OBSTETIUCS 


Ii, o« Involving eipo*ed or Injored tendons, 
DcrvesorboM dek^tedtoord^esornoiiet. 
This work shonld be done by or tmder the 
direct supervision of the s urg eon in charge. 

Since the earij days of anUsepHc surgery 
the use of tincture of g ree n soap has been ad 
vocated for the deanaing of lurgica} wounds 
of all nature In the exhaustive bibliognph) 
which the subject of wound treataaent cn 
tails, the washing of wounds has been o\Tr 
shadowed in importaiKe by the emphasia 
placed upon anuieptic agents or some pat 
ticnlar phase of treatment From the time of 
lister to World War I few itresaed as ur 
gently as I>avlsoa an exacting mechankal 
rleantlng of the skin aivd the avoidance of the 
use of potential chemical irritants m the 
wound or on the surromdlng surfacev Alter 
the war the general accrpUiKe of Dakin a 
solution as such., or In modihed form and the 
newer genuddai aolutsotu that appeared at 
short lotemls did madi to obscure the xwlue 
of and de^ the institution of deanly 
methods. Tlie method we adopted ^proxTd 
to be as oesri) painkas as any surgkal treat 
meet can be and the resolts hax'e been such 
as to give oi every encourageraent to perfect 
ourselves in the detaUi of mode of treat 
ment 

Alkaline sosps were fortHerl) preferred be 
cause thev more completclv emulsihed fat 
bat prolaaged and freqoeat use b ^te 
irritating to the skm In the firjt jrar of our 
present work, we used tmetare of green soap 
and in the last 4 ^Tan we haxT used a neulr^ 
white soap solutwo. It ts hardlx necnaarv to 
nAd\ that a method which worcs to well for 
contaminated wounds may be applied as weO 
to general iuigeT> and most partkuiailT to 
dc^ve bone and plastic surgery for wtuefa 
aseptic technicroe must be of highest order 
and In which iodine and other common sUn 
antiseptics max be of positive harm. The dan 
ger of chemicals causing bbsteriog of skin 
grafts has been called to our attention b\ the 
pliitir surgeons. The latter groop too has 
dane much to show bow without aid of chetni 
cals the potentiaDx dangerous regions of the 
nose and nxKith could be made read) for 
d^catc sorgkal operations b\ simple dcanly 
methods. 


UAKTOt or rarrATtnos 

The gentle treatment of tisrm xriti s oes- 
tral white soap solntioa applied with sterfe 
cotton balk or gauie constitutes the taw: 
procedure The wounds, no matter d shit 
nature are first arvered by sterile gsaie m 
packed geoUv with It while the deansia): d 
the surrounding skin b In progrem. On oca 
lioo bemene ether or prepared soap* shhi 
dissolve oib and greases more nmsdh an od 
on the unlnlnrrd but the ckas<lp{ 
b given with white loop solutim to stcurt a 
field of neutral reaction and to nrevcot the 
fcdlog of stifincss and dr)-ncss that rcc ub i 
after the aboxw agents sIock are nsed l\tle 
these substances are not altogether dnlraUr 
the) probahlx do Ettle ham to btset ilm 
and are frequently tlm esub g sbes Ik 
wounds are multiple and the patient h mJer 
anesthesia. Ulien there are many wounds b a 
■ingk IndK'idciaJ to be cared for it is D>t 
desdrshle to have a separate team with a re 
oed nurse with her own table, deamlBi nar 
teriaK drapes and instrumenta. 

Whn it b Idt reasonahly certiitt that the 
injured ares wDl not be coetambalrd fnei 
the surroonding tbsoes, attention b g(m b 
the wtnxnd Itsdi Wth a woned of 
significance the care of the In tact skin is dek- 
gated to a giored and gowned assistant, while 
the sOJgeon in charge b preparing himseU f« 
the care of the wound proper After the drap- 
ing b completed, the s ur ge on proceeds Hi 
the task of remoxlng loose cJota, foreign bo<Sri 
and devilalixed ttssaes with a set of bstre 
menu prepared expedaJIv for this pmpow. 
Partirulate material groood in to 
/ten b removed by patient scrapfog*^ 
oirettc chbel or pertesteotonK Ihe wiot 
a then cared for In tbofoughgohi g fad uro 
with focp and water followed by hri^t*'® 
with oorma] salrac in abundint qoantitws, 
used preferaW) with a catheter so that irreq 
recess m the depths may be reached Ii^ 
much as b possible It b dinfog thlx ihw 
a contaminated wound fa made into a fm*- 


dcan surgical wound . , _ 

Retd arid Carter have noted that if ww® 
of the wound b earned out bcfcffc 
menl, foreign bodies may be obscxirtd 
wiU wbenatoarniquetbused maieit»ore<w 
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brfore the pilieiit ■ppemred for tir«t 
ment »nd coo^tiWly In 9 19S compound 
hifld Injuriei, tbere w»i not « *in*ie in»Unce 
of Infection rcquiriiig bofpluloatlon 

when the pment dcaiuing method wt3 In 
itituted within « few boun liter injury It 
cm Ifkembe be »een from the UHe that in no 
mitance wo there i icpllcenui and bat one 
piokmged local infection 

In in> cn*e that threatcoed to be of inv 
te\Tntv the patient wo Immcdiatelv hoipttal 


iard and itudled Aiidc from the 

in« of the patient * health the cort of ^ 

penotion and kus 0/ time. l»th to 

and empkn-tr nttdeltcip«Sent^h«pit^ 

an\ infeetJon of anj »e^Tr^t} Tto 

sa\ that we do not encounter nwrt irt^^ 
^ectlom. ^edo 
mfectloni and woond CDotamlMtKm 
the men continuing at their wo ft 
lendi Itielf to rphnling a 
fort pcrrmlting wort. Tbcae pa 
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THE EXPERIMENTAL PRODUCTION OF GASTRIC ARD 
DUODENAL ULCERS IN LABORATORA ANIMALS 
BA THE INTRAMUSCULAR INJECTION OF 
HISTAMINE IN BEESWAX 


UXE J HA^ X!D RiaiARO L \ARCO ALD CHARLES F CODE, MJ) uj 
UWtN H. VVANGCCSTtEN M.D F.ACJ NEniaoti 


T he uspoTtAnn q( the <flgtstivc »c 
tioQ of £>*(11001110^ Add of the gutrk 
joke in the de>’dopment of nicer 
rtcdxrd a forceful rmpetui from the 
expeiimctitAl production of ulcer in the dog, 
bj' the diTCTfiOT of the Alkiflne bik Aod pui 
crcAtic juke in the 3lAcm TMUlAmton open 
tlon. The otnrdoai distortloo of the aomuJ 
digntivc procet*, by ureh an opertmT pro- 
cedure bu foiSSced to detract trnm the hll 
iignl&cABce of the tad fActot bt the getKsi« of 
nicer The tnosplAotAtioQ of the dnodetul 
aegmept, into irhiidi bfle And pAnoeatlc juce 
Are dumped into the reAcbea of the lower 
ileom, oeAtea mAnffertl} the potential for a 
terkius QutrftkmAl opaet let, Matthew* aod 
Draatedt were able to produce ulcer* b) at 
tachl^ a do*ed fcmdic pouch to ildetracked 
ileal loopa. tVlteiea* Dragatedt feeh di^xised 
to aactIdc the origin of ulcer entlrelx to the 
add factor the large number of InreatJgaton 
wl^ have wreitled with the problem of ukcr 
tnduding Alann, Ivy and Oduner and their 
uaodatra, inch« to the belief that Uaoma 
and the oerrcnt* factor plar important rWe* 
a* welL 

This Investigatkm aas undertaken to ap- 
praise the importance o< add gastrsc jmce as 
produced W blstaxolDe stlmuialkn in the for 
matlon of nlcersin the itomach aod doodrnnm. 


Fwa tte D*partn»±* td Supuj sad ftjail ri p iSa 
raiw-rr •* Uiorajibv MjDrtcaa 

Dr c-L. MV a IW Uj> Ow. t TfiS i r rr Ucuraau 
TWt t mai A- br IW* tw« tta WSmt 

MMCH TW Ckaeoat* tka I armt tfea CiOaBM 

barUr tka <«ra«aaL >«ajia laid lar Sarial EmnS, 
TW Ca^MIMa m -oatuSr AuMiih tka Avraa Uad 
kbI AaaxKdcB. aa4 br fO-M br trrtajal i ntiT i ky tka 
ttart Tii ^iiH Adi^jatnfa OffloaJ rnjra >— »f j 

"•tess F-u— 

kaSan tka n— -.1 Caa^na ti tka Aaancaa talira m 


About a vear* ago (t-picsl doodem] i£^ 
gastric ulcm were ptodoad in ati lad dno 
by the intramuscular Injection of a hhtunhr 
beeswax miitore. That initial etpcTicacc ra 
reported bdefl)' (f a) It is the puipoK of tUi 
commojikAtion to elaborate upoo tJut pn 
bmJnary account and to htdlcatc that *U 
emplovBtent of this nmple Instrumeot, rii 
idmulatloQ of tbe endogcoous mcet iinh a Icr 
the secretion of add, duodenal aad p»tnc 
uker mav be ptodoad qdte regduir h 
a Urge omnber of Uhorator) and dnortiic 

anmiaU 


In this itodr proiooced hirtsnrfae tfixe 
was oblained lir emhemilnf bhtinmjc b * 
beetwaa mtaeral ofl mixture Thk rnnlorr 
which melts at temperatures ranginj fnan r® 
losodegrrrsC teTnaiosaietniso6dnias»»h* 
injected m tbe bssuet and thus pcnniti a 
and gradual Uberatiou of the embedded hiil^ 
mint A prolonged, continoous plst«a d 
histamine action is obtained. This octh” 
was derued for tbestudrof cfaronkbhtxmifle 
aclioo (Code and A arco 1040) 

Tkt inrfaafme-ierjxtfj rntziurt The knts* 

mine beeswax mixtuiesrasprepaitdiabitc^ 

usinf asaroutlne 6oomiQ4rranisofhi*tai^ 
dilnTJrodilonde (Hoffroann-LaJtochel 
hiitamme must be drv before It h ? 
the beetsrax and, since the dfhTdrochVxw u 

somewhat hx-drosenpk prtcauU»s shw te 
taken to keep it moisture free Asanuf*-* 
ficieot protcctkni from atmospheric aslet b 
aflorded bv keeping the hhtainilnt 
func an ft in an oirimars desiccator Tne 
tamine u piound to a fine powder m m ap 
mortar Tbe grinding Is persWed with ra 
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TXBLr I -PRODUCTION OF ULCI R I\ DOGS WITH IHSTAMINM III 
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a smooth homogenous poiMler is olitamcd 
The powder is remo%cd from the mortar and 
600 milligrams CKacU\ weighed The agate 
mortar and pestle arc healed in lioiling water, 
remoeed, and dried The weighed histamine 
pow'dcr IS placed m the hot mortar and o S 
cubic centimeter of melted beeswax is added 
These arc mixed until homogenous, when 2 S 
cubic centimeters of hot mineral oil is added 


The contents of the mortar are again mixed 
until homogenous Wdnle still molten this his- 
lamini -beeswax-mineral oil mixture is drawn 
into I cubic centimeter tuberculin syringes 
which lia\c been warmed and lubricated b\ 
rinsing in hot mineral oil Upon cooling to 
room temperature, the mixture forms a scmi- 
solid mass which, as a routine, was injected 
through 20 gauge needles All doses of hista- 


TABLn II -PRODUCTION OF ULCI R IN GUINEX PIGS WITH HISTAMINE IlFTSW AN MIXTURE 


GuiDta 
Pis No 

Si« 

Pilly dene of hiitamlne 1 
bale niill[ffrflmi j 

No of 
injeciloni 

Reiulu 

Remarks 

I 

Adult 


BB 

Perforated ducxlenal ulcer 

Expired peritonllln 

3 

Adult 

ilHHIlilHii 

B 

Pcfforaled ftaitric ulcer Duodenal 
ulcer 

Expired penlonilii 

J 

Adult 

5 

8 

1 

1 pj lone J duodenal ulcen 

Expired, penlonitii One durxlcnal ukcr per 
fnrateo 

A 

Adult 

5 ! 

7 

( ailric ulcer on le\ser curvature 

Fxplrnl 

S 1 

Adult 

5 

3 

3 duodenal ulcers ' 

tjtnlrcd few mlnutei after histamine in;ec 
lion perforated ulcer with peritonitis 

6 

Adult j 

S 

6 

3 duodenal ulcen 

Fxpired peritonitis from perforated ulcer 

7 

Adult 

5 

3 

No duodenal uiccn 

Expirctl marked postmortem autolysU of 
stomach 

8 

Adult 

5 

5 

No ulcers 

Expired Ruinea piR was killed accidentally 

9 

Adult 

Mineral oil and beeswax In 
equal amounts 

15 

No ulcers 

Sacnficcd 

ID 

Adult 

Mineral oil and beeiwax in 
equal amounts 

1 IS 

No ulcers 

SacrlGccd 
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Ttf ittBiii- 

ktfae ta dm Uk jtiMlrk paocbct. a, Attodof Mb- 
CTTtueoai bKcdcD ailllifrvB of a q otoqi anlwtiim of 
UMsafa*. K AltotxfiiK iotrunnkr byctm J id 
■JnSfrmu af n bcetau. Th« pktrn cSfCt 

Cfna oto otk iM af kjtlRidibrie add k appcmL Ow 
period af 14 bocn, calac 1 aathaaiai of fiatrit 

fnlrtf meotioDed througbout thii rrport are In 
termi cJ hisUmine bare. Tbe mlxtinr a* pre 
imbed approTlmatelj too mlHIgrams of 
hiftamine per cobtc centimeter 
As a rmtioe tbe hteamlpe benwiT mix 
tore wai injected once dail) m tbe evcmng 


jme* wbi til er»*e frra acJfltj ef n 

dacad Thjaco«pafta UroraiiJy la liai 

Iran af toatalae, hara <16 cafcfc ■ Jj h 

;oica U freeaddltyaf 5 

lain be naUd that iba rafane m 

bjertin of aqaacoa acfiCka ef bhtaadie bad 
to Uw iajtmf lard tfto H bwn. 

into the muicle* of tbe back, » that 
rUl wai depodtcd in tcrcril pockets , 

needletract TbcpnDlonfedhirtsmI«»^5“ 
each batch of miTtore was cliccked oT^ 
bg tbe lecretioo from a Pavlov or 
gastnc poacb after Injectioo of a »®f* 




3 



Fig 2 Ulcers produced in dogs by the intramuscular 
ijecbon of a histamme-beeswax mixture a, Duodenal 
leers with large craters produced m 6 dajs by the daily 
ejection of 30 milUpams of histamine b, Typical chronic 
uodenal ulcer with deep excavation produced after 30 
ally mjections of histamme base c, Perforating jejunal 


ulcer and gastrojejunal ulcer in unmediate juxtaposition 
to the stoma (12) These ulcers were produced in a dog 
with a gastrojejunostomy after 13 daily injections of his 
tamme base d, Large bleeding gastric ulcer (Dog 2, 
Table D at juncture of mucosa of antrum and corpus This 
ulcer occurred after 4 daily injections of histamme base 


Htslamine dosage Adult dogs were given 30 
niUigrams of histamine base daily in a single 
Jijection This dose was the one found to 
result in a continuous output of acid from 
Heidenhain pouch dogs, lasting for 24 hours 
(Table I) The guinea pigs received 5 milli- 
grams of histamine base dady (Table 11 ) The 
cats were given from 5 nuUigrams every 2 days 
to 15 milligrams of histamme base every day 
(Table III) The chickens were given 7 5 rmlh- 
grams of histarmne base daily (Table IV) 
The ducks received 20 milligrams of histamme 
base dady (Table V) , the swine 40 mdhgrams 
dady (Table VI) The calves were given from 
30 to 150 milhgrams of histamme base dady 
(Table \TII), the monkeys from 20 to 50 
mdhgrams dady (Table tX) 

Reaclions to the htslaminc-hecswax mixture 
As a rule in the normal intact animals, little 


or no effects were seen on the mjection of a 
single dose of the histamme-beeswax mixture 
In the test dogs, provided with Pavlov or 
Heidenhain pouches of the stomach, apart 
from the copious flow of gastnc juice from the 
pouch, the ammals appeared normal when 
given an injection of a properly prepared his- 
tamine beeswax mixture Throughout this 
study only 4 severe histamme reactions were 
observed Two guinea pigs died of respiratory 
arrest when mjected with a mixture made from 
histamme powder which had taken up atmos- 
pheric water and as a result was apparently 
imperfectly covered by the beeswax A dog 
with a gastnc pouch, mjected with a sample 
of the same batch of mixture exhibited vomit- 
mg and restlessness The gastnc pouch was 
tardy m responding to the histamme stimulus, 
owing, It was beheved, to the shock associated 




Or»pt»of t hi*— tt— Jracr with ka TmjH Inc addbj >^ j p ^ 

dofi wbh autn; prokft. a, A Hfrtm f tab dor^ Tk» coopajtj UTWtily to li* "5““' 2 
citikco— kijgctfeo J mCifmm el aqicaoa aiJuui* «l (njs c/ hiitui^M, Wt ^ —be k 


^ \a— dli( mtnmoKmlBr kjrctm cl lo 
laShciu— d Lkfmim* m bn— pkta— effect 

■pm tW xcmfcp d hy d i - ocM ooc »cM h »pp«rtal Chs 
period d 14 Won, 1^9 ex bk cotkoeCeo ct faatric 


fn* xdd^ 


H bx •oted that Ibt ed— » d jyl 

loiectnn d ■««« .ditk. d Urtx-l-r W 
U tba todixf Ictd d>i 


d kfler }i hr*t- 


mine cDcntiooed througbout thk rq»rt are ID Into the mu*de» of the back, »o^®^ 
terms of hitUininc ba^ The mixture as per rial was dcpocted In serefii *~![L d 

•cribrd ghes ipproiimately ICX3 roiHIgTams of needlrtract. TbcprolongedfaW^M**^^!^ 
histamine per cubic centimeter each batch of nuxturr was cfaerked by 

As a TOQtiDe the hfatamine beeawat mix Insc the aecrcUon from a Pa 'igy 
tore was mieclcd once dailv b the oemiig gwtric pooch after injectioo of a amp* 
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Flf j Clem pmUnd b rmc eu. dikia. cad of iXmKk (Tihlc IlL Vc ) c, lima iWfovi 
piklbrtJktcctnmvcUrbirctnoFbisUmiiMBbnMU cl tia rtsekra (T bit IV So ) d, Lute cn'i’rr 
L Pcnontnl (utne ckrr b lb* fqraec p«( cinoac hrfc Ics pmm4 t tV c^oc cad W Ike Maoed ■ H 


with the metkn After ao hour the ninTl 
had re co vered and the pouch lecrcted at the 
usual rate ^ 3 dar old t**lf de\'eIoped an 
asthma Uhe reactioa after the lojectsoo of too 
mitt^rrams of the btstamme-beeswav miatuie 
and died about 1 3 berun later of polmonarv 
edema 

When repeated dafl^ in}ect>ooi of the mti 
tore acre ^ Tn some signs ot alterations in 
the paslnunteatmal tract often desekiped 
Toward the end of the Injectxm period ano- 
reiia and general ap3th\ were not uncommon 
In the dog the occasiofial passage of a tan} 
stool was seen and on one occasion bematerDC 
sis occurred. Increasing etperience taught ns 


TWsm* pofaUlfiti*iw*TC«»<lk»tac^ 


that, when the anhnals became HI, It uSd' 

that an ulcer was presenL The upenmeot » 

tenmnated at thb juncture bv Intrinii^ 
mjection of ether or uembutal Smbc a Iw 
animals died during the night of perfcraD^ 
Arfrrloiawnil ef it •f 
enU frrr krdntMeric atiJ In this b 
tion Jl was important to determoe bfw 
or not histamine rvoled an add ^***^*^j_ 

tlo in the different animals studied. Fna^ 

nation for the pre s eoec of hr drochlooc . 
aspirated gastric Jincc or vcnnltos ww 
In most of the animals Occanonanj" oet 
nations of free hvdnxhlorrc add «fe n 
made until necrops Free bMlrociiJoe 



*5?^ *'i^*‘'**‘“ b tTtUein.C«tS4 V *«iwirwbkmji(«8-. 

(TtUe L Dof No. Hj »d ) TVtc b brponaof uts c4 [wriondoo (TiU* NT, tV %♦ ^ Tta mcm 


mjfcdotM ol aqueoia iolotlofu of Uttamloc 
UT absorbed rapidl> and ibe effects are of 
relatl%Tl\ short duraUon A prompt res puu se 
from gastric pooebes attends sueb iDjectkios 
of hfatanifaie In dog* but the effect does not 
pcniit for more than to i hours (fig la) 
Ulsen htttaminc u placed In the beei^t mu 
tore a proloofed continuous secrerioB of gas- 
tric juice ts Mked. TTiis response baa been 
studied quandtatiNtlp b) Cc^ and \arcD 
using do^ with fTetdenhain pouches of the 
stoma cti. During tbe present inx'estigation 
this extended actioe ol hbtamloe in beessnx 
has been ^niffed repeatedly The intramus- 
cular injection of a preperi\ pxepared beeswax 
mixtore contabdng 15 to 6o mfUigrams of 
histamine base u followed within 10 to 15 mm 
Qtes br a flow of gastric juice The acidity 
and volume of gastric juke as collected from 
the Heidenbaln pouebes, increase for seNTral 
hours and tbe stimulation persists, custom 
arQy for at least 14 boura. During this penod 
tbe total volume secreted expressed as tenth 
normal b\-drochlorlc aod was utuaDr i |o i 
bters tbe titrataUc free acidit\ was teiween 
40 to I i;o degrees for the msjor portion of the 
period (Pig ib) H>-pochloremu and deb\ 
dratioa were combatted bi the administration 
nf mtra\-enoua normal solution dthile siJt 
water ad Itbihim by mouth aod the return of 
pouch secretKHU In gastnc mtuhation 

pradkclian j ukrr im rorieiu 
animals Foflowiog are bnef suramarses 0/ 
our experiments 

fVfT Tseh *dult nto c egr t i daft, anxluBX 
tnUB 7 I 4 pooadi were snen so milBitraBii I 
haUmm base daily tod erf Ibese dcvckifwd 


okm. S7 per cent Ue H Csfcl kU 

dstidoial tUens and Is 4 erf tlww tba akor ot 
saltipk. Three dogs sboasd KMtrk tksv Tk 
pLStne oktn oc c ar r ed In tbe oaasl fcxsiim, ca Pc 
Icsacr cemttuxe erf tktstooofb. TW doodml doa 
oen ui t d In tbe firrt part erf tbe ibi eden aw pa 
Is teMTsi, {t css b« said tbst tW bsc erf tbt dnn 
▼siied dirietlf with tb leoctb erf tbae wa Ud 
tbe dail7 bi}fctia&s sen rei^ boamr that *w 
no abobt camit tica betswa faWsiBsa 
and sise erf tbe sktr Thecffa toaci(Td dofi lw< 
a*« was BO* kaown sen wi the ygaww sffm 
is( intTwah Kcsied tDOTs rrsdiif nerfOtk 
(ornatke that is, tbe akmdn doped Ben 
as reki Is lbs isstxnCT orf tbe tut dec tbe*^ ■ 
Tsbie I CNo. 3) the tbrw Urfeit futne srtwa 
srm srraal a ceis be f er e bfectm tnrf u 

leer* der tipped foflo* fag tbe adjalnwtisika >1 ^ 
hiftamiae Uu wa mMure. TTute orf tie doT^*” 
p e nuau t tbro wr fa o ut tbe period orf hjertka fliwL 
Nea. 1 I ) K erideict erf «kn tea*- 
tkcj was otwwred tn tbe letaseN , 

C/Waee Eltht |C«b»e* pi*» em ja F<^ 
daflr witb beeswax mletarT cnotsnua* 3 
erf hkasilne base rrahlc m '=> orflbeidnetH 
de£sit aken 4 bad dsodaial nken 
and bad both. One orf tbe rtmablif 
tiflcd cddentaflT on tbe fifth tfaf tslAtti 
oo eridence of fetr foeiaatjcn The 
duimf tbe nlcbt sod tbcpo*b no daodetisl uern <w 
present, tie tomsci bed caderjrwe ***.*1*^ 
poMjuorteni sslBrfTsa Ibat faUric nkir woU w* 
nalrt hi oe oaL Two eootrol cal** r>Tl^ ^ 
cernar tbe meoe tjootait at beeurai snd 
dadrToT loojcer period ( 3 dir»> lb»* * * 
aniraab In th seri^ sbo* ed ao oke^ . , _ 

> Car The Speitoeoul predaclkn ofi^^ 

cat* ernplorma the htsUmloe-tees u 
been reported pervKO dr 1 thsl series I O 

fayerted ITcrrs or erwfcn* wereobwjrrd b ^ 

aniCBaU I tbe present study 

th ryiDj amodtiu of bbtsoun* b ^ 
drtensuie tbe BnnbnaJ dow required *7^ « t 
txm fTsbJe III) Th 4 caU, recri ^ . 

5 Buflijrasu of bi'lsmloe ba^< daily 1=' " 
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TABLE XI -SUMIIARY OF RESULTS INCIDENCE OF PRODUCTION OF ULCER 
IN THE VARIOUS GROUPS OF ANIMALS 


Anuna] 

No in lerjcs 

Daily amount of hista 
mine base miliigrams 

1 No of day* 

No of ulcers 

1 Per cent 

Dogi 

i 

30 

4'-37 

11 

1 87 5 

Guinea pig* 

8 

1 5 

s-ix 

6 

; 75 

Cats 

5 

1 5 q 3 da to 15 day 

3-j8 

4 

[ 80 

Chickens 

3 

7 5 

4 ' g 

3 

100 

Ducks 

1 

30 

30-36 1 

3 

100 

Swine 

3 

40 

la-is 

3 

100 

Woodchucks 

3 

15-^0 

3-30 

2 

66 

Cah’M 

4 

30 to 150 

1-50 

2 

50 

MonkcjT; 

4 

30-30 

* 3-59 

I 

35 

Rabbits 

8 

7 S to 30 

5-41 

X 

i 13 5* 


*S« footnote to Table X. 


S Calves Calf No i (3 days old), weighing ap- 
proximately 100 pounds was given 100 milligrams of 
histamine and showed immediately, difficulty with 
respiration and exhibited a tendency to cough The 
attack resembled that of asthma in man or “heaves” 
in horses By following day, animal had expired 
Autopsy revealed a moderate pulmonary edema and 
lungs did not collapse when thorax was opened ‘ 

Calf No 2, weight 125 pounds, received 40 milli- 
grams of histamine for 28 days and developed no 
ulcers MammiUations and many erosions, 2 to 4 
millimeters m diameter, were present in the antrum 
Calf No 3 was started on 30 milhgrams of hista- 
rmne per day and this was increased s milhgrams a 
daj until 75 milhgram dose was reached. Thereafter, 
75 milhgrams daily was given Two actne duodenal 
and 2 healed antral ulcers were found at autopsy 
Calf No 4, weighing 150 pounds, was started with 
35 milhgrams of histamine and this was increased 
10 milliOTams per day until 150 milhgram dose was 
given daily, for the remainder of 50 days Two small 
antral and i pylonc ulcer were found at autops) 
p Monkeys Four monkej s were in3ected (Table 
IX) Monkeys r, 2, and 3 each received 20 milh- 
grams of histamine daily for 29 daj s All appeared 
in good health at the end of this penod Duode- 
notomy and gastrotomy on monkey No i showed 
no abnormalities Injections were discontinued, 
therefore. In monkeys 2 and 3, dail> mjections of 

40 milhgrams of histamine were made for 29 and 
59 days, respectively , no real ulcers resulted Super- 
ncial erosions were noted, however, in both monkeys 
Monkej 4, which had received no previous hista- 
mine iiyections was then given 50 milligrams daily, 
lor 23 dajfs and developed a chronic gastric ulcer 

ro Rabbis Eight rabbits were gven 7 5 to 30 
miuigrams of histamine in beeswax for from 5 to 

41 days and ulcers were obtained in onlj i mstance 


from whjch this doic 

ot mSS due to the n 


(Table X) It will be noted that i of the 3 rabbits 
receiving 30 milligrams daily for 41 days developed 
a gastnc ulcer The hnear erosions mentioned in 
Table X were defects along the apices of the rugae 

More recently, mindful of how difficult it is to 
provide an empty stomach in the rabbit, the cab 
bage, carrots, and lettuce constitutmg its diet, ha\ e 
been put through a press Two rabbits were fed 
only the vegetable juice A perforated duodenal 
ulcer was produced in one, and a long hnear perfora- 
tion along the great curvature, in the other 

PATHOLOGY OF EXPERIMENTALLY PRODUCED 
ULCERS 

Distribution By location, the ulcers pro- 
duced m vanous animals by the histamine- 
beeswax injections distnbuted themselves as 
follows 18 were in the stomach, 15 in the 
duodenum, and, m 3 mstances, both gastnc 
and duodenal ulcers were present In the fowl, 
the usual location of the ulcer was the nonacid 
secreting mucosa of the gizzard, the homologue 
of the gastnc antrum In the 3 pigs injected, 
all the ulcers developed about the esophagus’ 
The pig’s stomach exhibits an area of squa- 
mous cell epithehum about the cardiac orifice 
of the esophagus It appears likely that this 
epithelium may be more vulnerable to chemi- 
cal mjarji- than the glandular portion of the 
mucosa 

In 18 mstances the ulcers were multiple m 
the 15 remaming mstances, a single ulcer was 
found 

Gross appearance oj the ulcers On the whole 
these experimentally produced ulcers resemble 
closely those occumng spontaneously in man 










































SURGER\ GVVECOLOC\ A^D OBSTETiacS 

Id tlic tiro tjw of ukwmtkm nw the gnatcrt bddeacc of owbw br mfeiT 
obeenTd (i) Acate olccritfaii, tccompanfed thehlrtjutiineioJutkjnj trawidiDr 
usa*Uy b} perforation and unattended bv In fag the ■nuv'.U on altwiate daw h t bt 
darati» of the tbiue unmedlttelj adfaceot to note on page 49 of hh paper BooOf i h 
the ulcer In other ■worda, the*e tucen ex Camp dlrecti notice to the ipootajifotiatr 
hibited perforatloQ with bttk or bo change m rrnce 0/ ukrratioo fa the pnrmtitolM 4 
the twuc* pcnpbertl to the nicer (t)Chioan: rats. Thefaiddiaiceofthhipontaoeoacrar 
ulceration with ihSchenfag of all the times rente bowew b cotulderihlj- fcw tbnfa 
of the wall adjacent to the idcer Callocued quite conatant appearance of etwiTO tal l 
nken with artreme fadurabon were ohacn-ed cerationa, noted fa BnttUe dc laCunpaj 
m the pfgi, and, ai before indicated, the ulccn hijtamine prorocatknu fa our UhxitinT 
ui all 3 of the pigi occurred In juxtaposition obacrvatloo of such fpootaofooj oemmau 
to the caopbaguL \ et perforation of the ca- of erosiooa and ulcersfa the proTCBtriini^'f 
trie wall, onto the pancreai, waa obaenra fa the rat dbfuaded oa from cmplojiaj dn 
1 of the 3 pfgi. Most of the other fadurated animal aa a test subject 
olcerx cKreurred in the antrum of the stomach. iIataaedii(i93i)£aIlcdtopfO(facteKrw>- 
The edges of the chronic olcert trere dcmai or uken fa tahblti,dog&,andfalneipi{irti 
cited shaipl} as a rule with devatloo of the faiecdons of large single doaes of bmnnbf 
lUTTOundfag indurated tbsuea. The base of ^Tien ho we v n be began with 0.3 to i aSi- 
such ulem was c o rcre d often with a gra) gramofhbtamfaepefkHognmofbodjnftt 
exudate In several Instances there was old and tocreaaed this dose to i to 3 mlWgTifflsprt 
bkwd on the door of the crater In the doc kHogram giving t ioieetkwis a d»\ Mitn^ 
foQosredidlhoaorecafethan the other animals succeeded fa prodociag erctdorti and nfcoils 
fa tbesenes blood was noted oftenfa tbeatool the 3 t^Tes of anlraab in which bebadtsBei 
and dedfae of the bemogiobfa was oaoaJ prerdcpusJj with siogk tojedraa. Mibanh 

Iffcrescs^ as^eermer Aaytbathorou^ shows a ptclograph of a perfoaled olar a 

luatoiogical stui^ of the stomal of animals to the fimdus of the rabbit, 
which ulcer wia produced bv hlaUmltie baa llarde(i93a) produced CTtHfeoa fa the 

not been completri lAhether aoch okeratfan aefas of mice and fa a few fastances h 
formatjoc b iccoenpanied bv an eiten^iT in ptgs b> subcuUneoui fajeetkn of nosh 0^ 
tentitfal infiltration of I)-mphocr1ci of the of aqueous iustarnfae The mice ^ 

antrum as attends spontaceous alcer in man gHm o 25 milligram and the gofaei 
as a fairiv constant accompananeot, has not rabWts 1 mllligrtm of histamine c ach,^^ 
been detennfaed >tL The appearance of the day Harde filled to produce gastric craww 
edge of an experimentally produced uket b fa the rabbit. 

shown m Figures ca, b c, for the dog cat, Eppfnger and Leuchtenberm (193J’ 
and piff. rcspectii-wy duced shock fa dogs bj sfaflb fatrawstt 

Jcctkmsof largedosescfhirtirnmeCjotoW 

parsnona ATTEJcm at t he K ep ian c c cTAL mniirr«mit in 4 tadi anfaub fuw ^ 
paooccnox or ulce* with HistAinwe obien-ed In i the asthon * 

Baechner and Molloy (1927) succeeded fa saibe the Ftf cs co cc of an nker tb o^ 
prodaemg erosioos and ulcerations in the pro- Figarc 4, shown to ghistra te its 
venlrrculus of rats by Injecting aubentane demoustrates excavation as ^ 

onsl\ an aqueous solution of 06 gram of the muacularis mucosae— the osaiDys^^ 

bBtomioe per loo grains of bod) weight- definition of an erosion as lj 

Buechner ''lebert and iloUcry (igjS) dabo' ulcer fa whidi the eicavat^ a 

rated upon th ei.* Dndingi, pointli^ oat that the arcnlar masde lai-er of the stoo** 
iianmg the ■nfmals on alternate da)W fa doodenam .. -_j«t 

creased the Inddeoce of erostoni and deers Omdorff Bergh, and Iv) yW' 
BuertiedeIaCainp(i9?9)cDnfinnedthewDrk "PqitJi: Ukrr a^ Anri^ ^ 

of the ptewxul nam^ autbors and obufaed Failure of Phamucologiciny bteuSJ 
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coToplK&tknu icch u *eTiou» hemonbage or 
perforation u mi\ be aeen In nicer to man 
Tberegularlt) with which nicer raa\ bepto- 
doced dpcmacnUllj with hiyUmine ImtU 
ttroog topport to the the*k that lod l» lU 
imp^rUnl faclar In the gencili of aponUneoui 
ulcer In man- The p^uction oi oker by 
•tlmulation of the Intnnak mechantim for the 
accretion of and bdlatea how Important an 
Iton the effective coatrol of gaatrlc additr U, 
In the management o! ukrr The method de- 
aoibed herem of producing ulcer Ii proving 
In our handa, a i-er^ aadifactor} Inatniment 
to ajaecs the capacity of anr opCTmtkui to 
pr even t nicer recurrence (ij) (*ee Fig jc) 

tT7UUAa\ AXD CO’TClOTlO'tt 
A method Is described In whkfa a prolonged 
roailTrul accretwo of h)rlrochkiTic add ma\ 
be pTOTohed from gastric pondies of dogs. 
This method ccmiists in embedding histamine 
in beeswax, to permit gradaal llbeniiion of the 
histamine on Intmoosculu miectloD of the 
mixtore tilth employment of this agencx 
gastric and doodeoal nicer may be produced 
with aome regnlaritt In a number of commoo 
laboratory a^ dsaettlc animals. These ul 
cen lend et-rr^ appetraiKe of being not onlike 
the ulcers which occnr ^MOtaneoasly b man 
The espeiimental production of uictr b 
this manner fnrrusbes additiooal testlmooy to 
the great Importance of add b the gencm of 
ulcer This roetbod ol prodaang ulcer eirocri 
mentall) prosHdcs a simple means of evalual 
bg the worth of iberapeutlc agents b retard 
Ing or bflucrrciQg fiwrabfv the bcalbg of 


ulcer In addition, it tSords the sarpus i 
method of determinbg experinKatiflr shr 
operative procednm perfarmed npa tr 
stomach for the relief of nicer nsr thnn 
the ulcer diathesis and oirtiate ree mi e uu <f 
ulcer after operatioQ 
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,*) lo Ubkti of I grim 4 to be 
bj mouth It time of Injui^ aid i every 4 
boun Ibereiftcr (b) j to 5 gnmi of the 
powder form to be mtroduced Into the 
woondltjclf wbeoeN-cr poiifble 00 the bottle 
field Immedutdv after the fajar> while 
tnnrportitioo U awaited. 

WTicn a touralc^l Is found netettary ft 
mutt be tied tightlj enough to oom p fC M the 
arter^ bat no tighter If tied too Ioo*eI> 
the artery may be partlall> open and the 
\-emi cDtnpletel} bJoiied, thus resultloc lo 
liKrcaaed rather than decreased btenung 
Tourniquets below the tnec or below the 
elbow art contraindicated, since the two bones 
pre\'ent complete control of the interosseous 
arteries. Intractable and copious hleediog at 
the wrist has completely ceased following the 
removal of a tourniquet on the lower atm Aa 
hfitchiner the EogUsh turgeoa suggests the 
exact time and fact of the appUeatbn of the 
tourniquet must be recorded 00 the patient s 
forehead a itnp of adhesf^'e being used As 
the patient Is being transported to the rear 
the tourniquet most be loosened when possible 
and feasible ever} hour tjid the fact a)>d time 
so recorded on the forehead. 

Ihe eiperlecce* of Alien and Brooks with 
the survival of tiwaes depriird of their 
Wood supplv and cooled to s de g re es C, 
prompts the ruggestioa that If ice could be 
made available from refngeratmg onlts near 
the front Ime such toomiquetted mbs sboold 
be packed in Ice bags before and dunng Irans- 
rtatioa. The toumiqoet could then remam 
place for 5 to 6 hours without harm to the 
tissues. Moreoirr the reduced temperature 
of the injured limb provided bi packing lo 
ice bags would also haw the efiect of lo 
hibldrig bacterial growth hi the wound, of 
reducing shock imposed bi injured tissues 
and of provsding absolate comfort duilog 
transportation \d additional advantage of 
great importance would be the poasibOiti 
after j to 5 hours of being packed In ice of 
perfonning a dtbrldenwnt on arrival at an 
cvacnalion hospital without the oecrisifi of 
anesthesia Tissues deprived of their blood 
supplv and cooled to 5 to 7 degrees C are 
anestketlc to pain Such dcbrWcineot must 
be paiticulari) thorough following sneb re 


frigeration. Every pmautkaa ihocld bt L.b« 
at the thne the tourniquet is appOed Is km 
afl recesses of the wound wefl faojm^aiid 
with mlfooamlde powder to ensure 
mhibltioo of aH bacterial growth 

Bleeding Itom wounded irtn^bfoinwil 

by many diveTie factors. A tangmtW nmJ 
bi an artcrv oiually Weeds Intenamalh u 
the death 0/ the animal whereas a cocqlrtd) 
severed artery will Weed profusely fcr 1 in 
moments and then cease entirety u ik 
clastldtv of the arterial wall graduiDj sai- 
draws tlse vessel from the rite of iajatr ni 
envelops the severed end in a piMi of si- 
ventida (FTg i) For exaropJe, a tuwlia] 
wound of Liu left femoral artery in aiaaal 1 
Lied for to minutes oatEI the death of Ik 
animal whereas a coaipletety dnikd rifkt 
femoral artery in the lamc mhnsl bled oh 
5 minutes. The amount of bkwd lost favs 
the bcompletdy severed left anrrr sis rsj 
coble ctnlimetera, but only 45 entk coa>- 
meters were lost from the compJeteh ( 5 vtW | 
right arter) In anJmaJ t a tangrtlaJ «ta»i 
of the nghl femoral arteT> bied y niial£» k 
the death of the aatmal with the kai ef » 
cubic centimelen of blood. The cccajJ^ 
severed left femoral artery bfed onl) t mhrcln 
with the loss of a paltry yo cuWe ctau/nrtrf* 
of blood (FTg i) The wnoJd-be 
queatJy fails because be complcteifieTm ^ 
radial artery whereas a partially 
arterv might haw accotapUsbed bh porpew 
Suturing of the woonided srter> 1 * 
tidcred by man) mrgeooi Indodmg ^ 
llaberer as defixutel) indicated (wheo 
ble) in Injuries of the larw vtss^U •* 
the common carotid, fubcU%lan. aiauiT 
brachial, common and extenuJ Dbc, feipor^ 
and popliteal arteries. Sutorr ^ 

perfonned in those InsUncts In ahfch 
artery can be pcrmaoently ligated 
harm aa for example the ertemil 
other radial or Wnar arteries, and 
or posterior tibia! arteries, illtchloer 
that reparatiw surgen evm of large e^«^ 
has a wry limited held He stales L 
war cooditioas the resolts of 
vascular surgery are Dotonoosl) 

big The t)To Of ineiperieoced suigwa 

to spend oruvaiUngi) murii precious 
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rtf a, IJrtrion h centtnoltT krrcrkblj lenk to 
DccToii* of tbc Dctaded vcwt nO, tad ruptan B tW 
react i* tufc. cka to ncNtut bmerw ol tk* bfaod 
Unftmft^issL fixed pofnt bcndc,liiEUMftu)d Um 
ksd* to sarial rtlnctko ot tlie prennul Map, tUi^ 
ectofc (d tb* react xH TV lorn ed e*cb onlatBO b 
rfial^tf d fa both tdftVxbit mj ktcmncoribr caet, 
and u thb facet b not eoocgiPitad ti id DfaCMt 
Om daBCPT a( rtpUr* b aknott all. re^rdka td «a of 

prevtsU ftU] rupture. OrcuiouDy tiMToaU 
of dAtue ouv to ptrtkl catti;^ througb 
of the ligitnrc muJoax i^t flhr»\t Id per 
forttion but EDore frequeoUt (d p«rtiAl 
ratondoD of the axtery— 4 distppomtlog 
tequel to Iintk)a m continuit) Ulten Itga 
tioQ In continuity U found fmpenti se gridu 
ated ligatures parallellag tbe slxe of Ibe arter> 
moat be us^ (Bailtnce and Edmunds 
Reid, J?) CR tape Ugttures on the aorta or 
hiDominate artery heav> braided ligatures of 
sQk 00 the ttlar or tub^vun artenes and 
smaller braided tflfe on the femoral and 
carotid artenes 

Pearsc has recently advocated the employ 
ment of unsuifaced celfophaite as a desuabk 
material to place around large artenes. In- 
stead of complete ligatian irith rilk. The 
cellopbane produces a arcular fibrous leactloD 
which pndnalJv oedudes the vessel Because 
of recurrence of murmur and symptoms 
Gross, in ligation of the patent ductus has 
recent]} eniploved an endiiding band of cello- 
phane as «nl a two ligatures of silk to ensure 
permanent acBtndal dosure of the ductus 

When a vessel Is to be ligated and divided 
the ligature need not be graduated to the siie 


oftheveisd bQtDeedstobeooIybrjetff^ 
to p^t the tying of the Egature 
breaking In the ligation of a luge veael,ik 
lumen should fixat be emptied by itir^ & 
artery of blood lu refilHr^ dorirg Ipsn 
being prevented bv digital pretart cb kd 
•idea of the site of llgaliofi (Reid, *7) Tk> 
ensures the appOcation of the Dgitaie n 1 
relaaed VTnel instead of on ■ fuDy ifleiW 
veisd thus avoiding a fracture cf tk aii 

A further argument against Dgatkc n o*- 
tmuitj H lugged by the otaervitisa •( 
Leridie and ^\e^qain TTiey beGcve list tic 
severe trauma Imposed upon tie pe dutt r' i l 
sympathetic plexus by tbe ligature prodami 
refla vasoconstnctkin In the artnU W 
distal to the Ggatuie thus oiJitmtiig at 
doaing poteatld collatefalv Furtkerwat 
MltchiiYcr observTi that unless sa srtm ft 
completely divided vascular Jalailaniri 
may develop years later dniactniied bs 
pain poor pultt and daodkatioo in tk cf- 
lected limb — sym^oms which ue cuinjJrtrif 
relieved bv dirlskm of tie fibrooi mnl it tk 
aite 0/ previous ligation or repair 

In those rare IpstiDcn In which repair dt 
wounded artery has been attetaptri, tk 
wound in the aoft tones should k down 
without undue tenitou the pit »k«ld te 
ekvaled. and a ^>lint shoukf be sfpW ^ 
ensure rest- Such a ipiint should be wwa if 
least r4 daya (llitciiaer) Tbc nadeot fart 
allowed out of bed for a mooth Irwn tkti* 
of artenal suture 

The problem of whether hfadoci of tk tf 
companyiug vein is desirable ahem-’ir s Uip 
artery is ligated for simple arterfsl 
atiH subject to controveis) PrT«itw k 
eiperienOT in the early port of U odd W s^ 
the Interallied Coofcrcucc of SurfW®* ^ 

m Pam In May 917 recommended thslrt 

llgabon of a large artcr) for bjurv 
accompanied also b\ the oedoa® ^ 
satellite vxln even though the Utter be •- 
injured. . 

Reichert, m ingenious rcpUnUtfcic 
menu o dogv demonstrated that 
the dlvWoo of aJ] trvmes of a hnib 
artery nn bone and qctvt and their 
mcdiaie resulure the artciy akri!< ^ . 
replanted limb could not be lotted until i» 
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14th day following replantation without pre- 
cipitating gangrene, whereas, when the vein 
was ligated simultaneously with the artery, 
the hgation of the latter could be performed 
as early as the 7th day following replantation 
without gangrene This evidence, amid the 
welter of many inconclusive expenments 
(MulvihiU, Harvey, and Doroszka, and 
WUson), proves beyond the slightest doubt 
the beneficial effect produced upon the nutri- 
tion of a limb by the simultaneous ligation of 
artery and vein 

In a chnical study by Sehrt, it was found 
with reference to the lower extremity, that 
hgation of the artery alone was followed in 
20 per cent of his cases by gangrene , whereas 
hgation of both the artery and vem was 
followed m only 9 per cent by gangrene With 
reference to the upper extremity he found 
that hgation of the arterj' alone resulted m 
gangrene m 7 8 per cent of the cases, and 
that hgation of both artery and vein resulted 
in no gangrene He attnbutes the larger 
incidence of gangrene in the lower extremity 
to the absence of large muscle masses bndging 
the knee as compared with those bndging 
the elbow 

In a statistical summary by Heidnch, we 
find that among 995 ligations of the large 
artenes alone, gangrene occurred 154 times— 
a percentage of 15 5— and among 198 ligations 
of both artery and vem, gangrene occurred 
17 times— or a percentage of only 8 5 

With these facts before us, there would 
seem to be no doubt that hgation of the vem 
is indicated whenever one of the large artenal 
trunks requires hgation 

An exception to this rule occurs in the 
presence of the so called Henle-Coenen phe- 
nomenon (Pemberton) If, following hgation 
and division of an artery, the distal artenal 
stump is seen to pulsate, (conclusive evidence 
of adequate collateral arculation) the vein 
need not be ligated If no such distal pulsa- 
tion IS observed or felt, the vem should also 
be ligated 

A false or sacculated aneurysm is not infre- 
quently encountered as a later development 
of simple artenal mjunes Ligation of the 
vessel above and below the lesion with ex- 
tirpation of the sac when feasible is an ac- 


ceptable procedure, accompanied usually by 
hgation also of the accompanying vein 
Restoration of the artery by sutunng of the 
rent according to the method of Matas is the 
operation of ^oice when technically possible 
Injuries producing direct communications 
between arterj' and vein are particularly 
mimical to the later health of ^e patient 
The diagnosis of such a lesion is usually quite 
simple The injury is accompanied by profuse 
but easily controlled bleeding, and by the 
prompt development of a thrill and bruit con- 
tinuous throughout the cardiac cycle Occa- 
sionally, the appearance of the thnll and bruit 
IS delayed for several hours, or even days, due 
probably to the temporary occlusion of the 
abnormal communication by a blood clot If 
sufficiently large, the fistula will ultimately 
lead to profound circulatory effects namely, 
dyspnea and tachycardia on the slightest 
exertion, an increasingly vigorous beatmg or 
“pounding” of the heart, a slowly developing 
decompensation due to a dilating heart, fol- 
lowed inevitably by complete invalidism and 
death In several patients, extraordmary 
momentary faintness, relieved by sitting or 
falhng down, has been observed— a symptom 
referable to a faihng circulation In addition, 
there may follow in the wake of a fistula 
various local manifestations, such as edema, 
often elephantiasic m type, marked van- 
cosities complicated by eczema and ulceration, 
and occasionally gangrene 

With these possible developments before 
one, there can be little doubt that a fistula 
must be eliminated from the circulation If 
seen immediately after the accident produemg 
an artenal injury, the patient should be placed 
in a hospital for observation If, under bed 
rest, the bleedmg ceases, and there is no 
increase m the swelling of the hmb due to an 
enlarging hematoma, nor evidence of develop- 
ing infection, further delay in operating is 
advisable On the other hand, an mcreasmg 
hematoma at the site of the injury, or an 
increasing swelling of the limb which threatens 
the blood supply of the extremity beyond it, 
as shown by a cold, edematous, and pulseless 
leg, requires immediate operation The op- 
eration IS preferably done under a tourniquet, 
the hematoma is evacuated, a locahzed d6- 
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brWemeot performed, and the Injured vends 
eiposed. In the ab*«ce of tnj evidence of 
miection a suture of the arterial wound ma> 
be attempted TTie vehi a ligated to avoid 
the danger of an embolus either of air or blood 
doL If such suture Is impossible the ligation 
and diviik>a of artery and vein b in order 
Repeated and massive trantfoskns are tn 
d ka t ed to maintain and raise peripheral 
arterial pressure since this b the best gnar 
antee that a Innb deprived of its main arterj 
will nrvtve Interruption of the himhat 
syTiipathetla will encourage cdlatcral areola 
tion by promoting vasodflation Thb may 
be done by novocain and alcohol lojectloD of 
the lumbar or thotaac ganglia, or by direct 
operative interruption if the lower abdomen 
is opttttd for injunet to Iliac veaseb (5) 
Siwuld evidence of infection be present, the 
ha sard to life b greatly mcreased. Under a 
touralquet, the wound U laid wide open, blood 
dots are removed a dtbndciDcnt U performed 
the injured portions of the artery and vein are 
ezdsed, and the 4 «bds of the vessels are 
ligated The wound b left widdy open and 
DaUn s sohidoa Is Introduced at booriy inter 
vals. In a contaminated, though not groaaly 
luppuiatlng wound sulfathiaaole h'SeraOv 
employed b preferable to daklnlxatioo Snlfo- 
naj^cha by mouth are given Kberally 
If the wound to the artery appears trivial 
and the diagnosb a ikot Imme^tely made 
(and thb b often the case) operation should 
be deferred until all danger of infectlou Is over 
Indeed, the ohscrs'atioQ that small fistulas 
heal spontaneously has led Reid (id) to ad 
vocate pojtpODcmcnt of surgical Intervention 
for 6 monlhi. Espeiuuents have shown how 
ever that onh small fistulas tend to heal 
spontaneouslv and that large fistulas do not 
(ii) If therefore cvidciice develops that the 
heart b enlarging that the thiDl and bnilt are 
IncTca n Dg rather than dunlnishing m in 
tensity that Nuiations m blood pressure and 
poise ran he produced bv dodng the fistnhs, 
and that these vanatioos are becoming more 
rather th»n lea procounced, 00c may be 
certain that the opening will not dose spon 
taneonsly and that It must be eliminated by 
opcrmtfcm to avoid further iD effects upon the 
orcnlatoiy f%item 


Red cmphaibes further that ibr fa ». 
crating upon a recentlr formed fatib s 
mdicated so that the colbtml drr^ 
may be developed sufficient]) to rew fn 
lion of the artery if necessary THi it 
mav be as short as 5 to 6 weekiwufceii 
3 to 4 months without the Efe of the ptLxc 
being endangered- Other benefiti oTiip 
suggested b) Rdd are that the Injured \cie*> 
become more thoroogUy healed, tha oalhi 
their dbeectHM) easier and safer and fafolya 
b leas likely to occur As tee o rdfd by ilm. 
such delay ma> octasioiLafiy be irrrfwiTri 
b) a rapid devdopenent of cirdbc oecta 
pensatloo In hb case of a left sobdarh: 
fistula, tnaiked symptoms of orcabtixy a 
barrasenent were noted within 9 vetb site 
the injury which had produced the fact 
Exebton of the fistob restored the hart to 
appronmattl) normal fimetkia. 

An Important preopeiatlvT precmtfca fa 1 
long standing fistula is to prescribe ctajlrtt 
rest to bed for 10 days to 3 weeks preerfa 
the operation. P r o Eojaari csfdai: dnta 
pensatiem with asdta and hydrotkm PST 
eotlrdy dmppear with rimiife rert (i^ 
Digital doaore of the fistob itself or if tb 
artery proximaJ to the comreunicalbfl hr P 
to 40 minutes 3 to 6 tlma dally wd t* 

helpful to controlling decompensatioc. 

also I believT reduce the araount 0/ Um 
flowing through the fistub fay ctooi^^ 

fibrous contraction about the fijtnb SciU* 

patients were greath Improred before 
tkm by thb tunple crpcdicut, ss 
fome dfminutloQ of the greath dusted 
and by a definitely reduced effect upon w* 
pressure and pulse bv dosing the 

FoDowiog the operatlNC closure of 1 
fistnia which has produced a marled 
tloo of the heart. It U Imnortant to 
actinty for 6 to 8 weeks to 
previoiisly dilated and thinned oat ar^ 
mojcidaturc to become resdluried ^ 
increase In dlastolk pressure breroght a 
b) dosurc of the fistula- In 
caution at the operaltog table fa ri» rd^ 
to lh» titieme dilatation of the 
panrmg a Urge fistula. Oosure ^ - 

not on]\ riiies dUatohe pressure or 
crease in pertpheral rcsistaiKe, but aW 
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ng 3 a and b, Ligation ol the artery proninal to be 

absolutely contraindicated, as all blood passing through 

dr^rted through the fistula back to the heart, r^lting in ga^gie^c of ^e part 
S to Ae fistula c, Ligation of both artery and vein pro^al to the fotula is 

al^c ntmnSed ^anlrene may not result, but the^^^^^^^^ 

IS not cured LigaUon of artery and van pro-amal and distal to the fistula wiin 
excision of the fistula is the treatment of choice 
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to an overdistention of an already dilated 
heart through a redistribution of the circulat- 
ing blood, more than half of which formerly 
leaked into the capaaous venous bed Such 
overdistention of an already thinned out car- 
diac muscle might easily lead to recurrence of 
the cardiac decompensation This would be 
shown bj an increased pulse rate and a low- 
ered blood pressure on closure of the fistula, 
instead of the reverse The operator should 
be prepared, should this occur, to do an im- 
mediate \enesection m order to reduce the 
volume of circulating blood m hich has become 
considerabh augmented dunng the lifetime 
of the fistula (13I 

In an operation upon a fistula, certain 
fundamental principles must be obser\ed 
Ligation of the arten alone, proximal to a 
fistula, IS so utterly disastrous that vhen con- 
fronted vith an aneun, sm it is most important 
that accurate studies be made to determine 
whether the lesion is a simple sacculated 
aneun sm or an artenoienous fistula Life 
Itself ma\ depend on the correct diflercntia 
tion between these two conditions It seems 


highly probable that the gangrene following 
hgation of an artery^ for a supposedly simple 
aneury^sm has occasionally been due to the 
fact that the arterial injury^ communicated 
with a vein and that such a communication 
was not recogmzed 

The distinctive features of a fistula as com- 
pared with a simple aneury^sm are (a) The 
thnll and bruit are continuous but intensified 
dunng systole, (b) the slowing of the pulse 
and nse in blood pressure on digital closure 
of the arten' proximal to the lesion occur onh 
in the presence of a fistula and never in the 
presence of a simple artenal aneury'sm, fc) the 
high oxvgen content of arterial blood wnth- 
draw'n from the veins distal to a fistula as 
compared to venous blood obtained elsewhere 
IS a distinguishing feature suggested bv 
Brown 

If the venous communication is overlooked, 
and the usual Huntenan ligation of the artery 
proximal to the aneun sm is performed, gan- 
grene bevond the aneun sm is almost in- 
evitable The collateral circulation will find 
Its wav, not into the capillary bed distal to 
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the fijhil* but through the fifttol* bick to 
the heart (Fig 3) 

The Ugatioa of the artcrj end vnn p mrfmal 
to the ^tula miy occaiionillv be employed 
13 a preUmlnarj pfocederre fa the hope that 
thromboiij iriH occur at the site of the fistula. 
Umllv the fistula Is not cured, as the col 
lateral channels wiU rradfl) supply Wood to 
the site of decreased resistance provided bv 
the fistula. In Gilcrccst s fatcresttng case the 
subdanan artery and \Tm srere Hgatcd 
proximal to a subclaviau fistula with some 
IinproNTineiit A jtst later uIcrratioD and 
rupture of a large aurfacc srfa of the forcann 
led almost to a fatal hemorrhage The ihrfll 
and bndt were present aa before the arm was 
itiD twoUett and the \‘e{ns were atlll euor 
moosl} dilated. LigatioD of the artery and 
\'ein bevond the fistula by me was followed b\ 
complete cure 

The ligatioQ of the arterv and restoratMo 
of the %'em isdefioitelr ccntxsfadkated. This 
nia> lead to gufrene due to the great dls- 
proportwo between a dilated, tortuous rettoos 
s\-stein and the m ea g e r enteral arterial 
circulation The lUtfe blood that passes 
through the collateril artemJ bed fifw Ita 
wa\ prompUj into the dilated N’eooos bed. 
without flowing into the distal arterial bed. 

In the turgic^ treatment of long standing 
fistalas, transrenous or tranuaccular aoeu 
rvaoKirrhaphy ma> be attempted. Under a 
tcmmlqiKt, \'ar>cose sic or the dilated refa 
Is boldly opened, and the rent fa the artery ts 
dosed b\ suture The %em should be ligated 
abort and below the fistula The waB of the 
vein ma> be emplo\*ed to reinforce the sulnred 
rent fa the artery 

Ugatkm of the arterv and srin proximal 
and dlsul to the fistula with exdskjo of the 
fistula Is the operatioQ of choree and the one 
most easily executed. \n arten that b full 
of blood a^ pulsating ts so roach more easQ> 
identified than ■ oillapsed x-essel that bolatioo 
and mobOimllon of tne xesseb b best accom 
phshed nJlmti a tourniquet, the arierx 
proximaJ to the fistula being Isolated first for 
domre fa case of bleethog If feasible one 
should be prepared to tp^\ a touniMTuet at 
an\ time m the course of the opemtion. H 
not the arterv distal and pfonmaJ to the 


fistula or to the ane u r ysm al ac mw q 
posed first for coolrul with a tem p T it y E.> 
tore Should cocnplcte mobfllaUoo ssd n 
Qskra of the fistula be Impowlble beoae d 
fas-olvcment of Important stmetenrv tod , » 
nervea, ligation of the srtery tod Tria fou- 
mal and distal to the CDcucrQiiiaflx k h 
order Under such contHtioni, bormr tt- 
artery peoximal to the fislnla ihocU h 
l^ti^ and dmJeJ to avoid rtarthTbrn d 
the fistula by the reopening of the srtey 
ligated fa contfaully throu^ wowoclth 
tbsoes Included fa the ligature 
Our discussxm to far has ben ifaedri 
mafai) to a cooslderitloa of the cfiect if 
Hgati^ the large veneb to the o 

tremib^ There remains abo the queftuaW 
Ugatloo of the common or btenul canid] 
artery This procedore b frequatlr Wlcwrl 
by a hcmiparesb of the opposite side, dae ts 
nutritkinai dbturfaanccsfa ihecntUsEiIpl 
AddlUotul dinkal phenmneiu that harr ben 
observed foDowing Ugatioo of tbe»e orotld 
vtasris art coovulsJons, drowsbe*. cm 
cardiac and resplnlorr bregolaiitiet, fall h 
lempcraiure blindne* dJplopii, Md ertw 
and sensor) losses 00 the oppishe ade Ra 
gathered together 6 co cases of Jlgitltm cf fa 
OMnmoQ carotid artety js pet cent of tVA 


presented cerebral synDptotn*. 

Arguing by analogy iroen the betttr 
obtained fa Ugatkm of both vesKb h fa ^ 
tremllifs ilaklns very cmphaticallT advW 

ocduslcmof the jugular vela ahfiKverllpd* 

0/ the common or fateroal carotid aitenfl » 
consideTed. I ha\T folknrtd this rule h 
hgatlons of the common carotid and b 
%ationj of the internal carotid althoot fa 
development of cerebral rnuptonis, ciw ta » 
patient 6 $ years of age Habted beU Ufa 
ligalkm dC the common carotid arter v cew 
be performed with irapunltv In ^ 
and that the inddenccol ctitonJ dr'turw^ 
following hgitlon of the coromoo nrco 

Increased with age 

It h Important to note abo that Tha“P^ 
pcesenU evideocr Indkntfag that 

cumstances demand tlgalloo of the In 

arterv It b wdl to Ugate also the com^ 
carotid artery He foond that ^ 

cent of 17 cases recovered foDoafa? 
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of the innominate alone, whereas 66 per cent 
of 12 cases recovered foUowmg ligation of both 
the mnommate and carotid arteries He con- 
tends that ligation of the carotid artery is 
indicated because “it diminishes still further 
the flow of blood through the aneurysm and 
thereby promotes consolidation, and it pre- 
vents an excessive dram of blood from the 
circle of Wlhs, thus avoiding cerebral ane- 
mia ” The ligation of both carotid and m- 
nommate artenes would probably increase the 
percentage of subsequent gangrene in the limb 
unless the mnommate or subclavian vein were 
also ligated 

The success of operations upon the large 
vessels depends m great measure upon the 
avoidance of sepsis The stnctest precautions 
against infection must be followed through- 
out, particular attention bemg paid during a 
prolonged operation to exclude the skm from 
the operative field The liberal use of the 
sulfonamides locally and systemically is indi- 
cated m any contammated or potentially 
infected wounds Drainage m vascular sur- 
gery must be scrupulously avoided It cannot 
be too emphatically stated that m surgery of 
the large vessels, the packing or drainage of 
wounds IS mvitmg almost certam disaster 
Should the wound at any time followmg op- 
eration fill up with flmd. It IS a simple matter 
to evacuate it under stnctly sterile pre- 
cautions 

SUMMARY 

1 In concussion of an artery localized seg- 
mental}' spasm may occur which may dis- 
appear spontaneously m 24 hours Treatment 
consists of dfibndement of surrounding trau- 
matized tissue and a periartenal sympathec- 
tomy proximal to the spasm 

2 In contusion of an artery localized 
thrombosis and subsequent embolism may 
occur resulting m distant gangrene Or the 
contused arter}- may rupture producing shock, 
or death, from secondat}' hemorrhage Or a 
pulsating hematoma mai follow late rupture 
and hemorrhage into surrounding tissues, 
leading e\entualb to the formation of a 
sacculated aneurs sm Treatment consists of 
exposure of the arter}', and if contused, hga- 
tion above and belov the contusion is mdi- 


cated with excision of the contused or 
thrombosed segment 

In extensive injunes, immediate ligation of 
large vessels may be mandatory, if prolonged 
transport is necessary If transport facihties 
are good, bleeding may be controlled with 
Esmarch tourniquet The wound itself should 
be well impregnated with sulfathiazole pow- 
der, accompanied b}' the oral administration 
of sulfathiazole If ice is available a tour- 
niquetted limb should be surrounded by ice 
bags and cooled to 5 degrees C Such a cooled 
limb may remain toumiquetted for 7 to 10 
hours without endangering its viabihty Such 
coolmg reduces shock, inhibits bactenal 
growth, ensures comfort dunng transporta- 
tion, and permits d6bndement without anes- 
thesia on amval at hospital 
Bleeding from a completely severed artery 
may be tnvial due to retraction of vessel A 
tangential wound of even a small artery may 
bleed interminably to death 
The suturing of a wounded artery is notori- 
ously disappointmg because of immediate 
thrombosis Should the suture on rare occa- 
sion be successful, the late development of 
aneurysm and pain is the usual end-result 
When sutunng is attempted, conditions must 
be ideal, and hepann should be available for 
24 hour continuous admmistration 
Ligation and division of large artenes is 
preferable to ligation m contmuity due to 
possibility of erosion of the vessel or of re- 
establishment of lumen through partial necro- 
sis of included tissues Ligation in continuity 
may be followed years later by pain, poor 
pulse, and claudication in the affected limb, 
reheved by division of the fibrous cord at the 
site of previous ligation 

The vein accompanying a large artery 
should likewise be ligated if the artery re- 
quires ligation 

Injunes to both artery and vein producing 
a fistula may be followed as late as 25 years 
by cardiac dilatation and decompensation 
Hence a fistula must be excised, i^th ligation 
of arter}' and vein proximal and distal to the 
communication Ligation of arter}' alone 
proximal to a fistula is inviting the almost 
certain disaster of gangrene Restriction of 
actmt}' for 5 to 6 u eeks is imperative follow- 
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ing exdiktn of a fistula to in-qM cardiac atrala 
doe to incrcaie In pcnnberal resistance 
throogh ellmlnatioo of the ftstola. 

The bitiodaction of drains into a vomtd 
containing sutured or Ugated \Ttscls must be 
scrupuloittlj av-mded 
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POSTOPERATIVE THROMBOSIS AND EMBOLISM 

Their Treatment with Heparin 

JAMES T PRIESTLEY, M D , F A C S , and NELSON W BARKER, M D , 

Rochester, Minnesota 


P OSTOPERATWE venous thrombosis 
'and pulmonarj^ embolism are complica- 
tions which always prolong the pa- 
tient’s convalescence and may rob him 
of his hfe, which otherwise nught have been 
saved by a successful operation Although 
neither of these complications occurs fre- 
quently, they are encountered sufficiently of- 
ten to be of considerable climcal importance 
Many forms of therapy have been suggested 
for their prevention as well as treatment, but 
as yet none of these suggestions has given 
entirely satisfactory results Interest in 
thrombosis and embolism has been renewed 
during recent years because of vanous new 
therapeutic suggestions which have been of- 
fered Prominent among these suggestions 
has been the use of heparin, which will be 
discussed later 

NATURE OF THE STUDY 

In order to ascertain the scope of the prob- 
lem with which one is confronted m the at- 
tempted prophylaxis and treatment of post- 
operative venous thrombosis, thrombophle- 
bitis, and pulmonary embolism, and to learn 
somethmg of the inadence and sigmficant 
etiological factors of these conditions, a com- 
prehensive statistical study was made of a 
large senes of surgical cases (i) The records 
of a consecutive senes of patients who under- 
went vanous surgical procedures durmg a 13 
year period were reviewed, and the incidence 
of pulmonary embohsm and thrombophlebitis 
was recorded There were 1,665 cases of 
thrombosis or embohsm m the entire senes, or 
a percentage of o 95 In this group of 1,665 
cases there were 938 cases of thrombophlebitis 
and 897 cases of pulmonary embohsm, m some 
cases both conditions occurred Actually, the 

From the Division of Surgery and the Division of Medicine 
Mayo Clinic, 


incidence of these complications probably is 
somewhat higher than these figures indicate, 
because some instances of mild thrombophle- 
bitis or small pulmonary emboli undoubtedly 
were not recognized clinically In the total 
group there were 343 cases (o 20 per cent) of 
fatal pulmonary embohsm Although in gen- 
eral the incidence of fatal pulmonary em- 
bolism IS not high, the condition is of suffiaent 
gravity when it does occur to make it worthy 
of serious consideration 

Rdahonslnp of type of surgteal procedure to 
mctdence of thrombophlebitis and embolism 
By a determination of the relative incidence 
of thrombophlebitis and pulmonary embohsm 
after vanous types of surgical procedures, cer- 
tain factors are noted which appear to be 
significant in the development of these condi- 
tions (Table I) The site of operation appar- 
ently bears some relationship to the mcidence 
of phlebitis and embohsm, because operations 
performed on the extremities, trunJr, head, 
neck, and thorax are followed by thrombo- 
embohe phenomena less often than are those 
performed withm the abdomen An observa- 
tion of this type is of importance pnmarilv 
because of the light which it might shed on 
the etiology of thrombosis and embolism 
Probably there are numerous reasons which 
account for this fact, some of which may be a 
shorter penod of confinement in bed, distance 
of operative field from the usual sites in which 
thrombosis occurs, lesser degree of trauma to 
large veins, less interference with respiratory 
tract durmg the postoperative period, less 
effect on postoperative rate of venous flow, 
and so forth The fact that the extent of the 
surgical procedure is not the only factor of 
importance is illustrated by the observation 
that thrombosis and embolism after radical 
amputation of the breast, which certainly is 
an extensive surgical procedure, occur less 
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often liter mioy tbdomicul openbon 
of kata mignitude. 

Jo Msie ir «7 OTKzpUuied ft prorat, the 
pmence of omoer iecmj to prediqfwse to 
tbrombocb and cmbolltm. Operatxxu per 
fonoed on the itoouch for malignant coadi 
tk>as ire foDowrd b> i hlgbw loodmce ol 
thrombosa and eniboGsra than ire fistxlc 
procedure* perfonued for benign lenooi- The 
iDodcnce of fiul pulroonarj cmboliMn after 
cxploratloa ifooe for malignancy b anuiull} 
high and a rirtoally the nme ai that for itv 
hyitereclcHay or cpienectomj the 
other proc^ure* whii± rtVMt often are fol 
lowed b\ fatal palmonar) emboliam. It a 
pouibfc that the poor g ener a l condiUoo of the 
potieaU aiwoila, roii of weight and itrengtlL 
main boo and other general change* aaioaated 
with moperaWe cancer in thb regard are a* 
important a*, {W mm nxjreao than theactoa} 
malignant leajoo ludf TbiwnboK* or em 
boHm mav dm-elop among patient* with can 
cer even tboiigh no Birgkal procedure ha* 
been performed 

The relative frequency of phlebiU* and em 
boliira after pel -k operaboni ha* been men 


tioned b\ maayairthon. Ojr experioce to 
been *lmilai ^na, it » »een that Bt> 
dence of embelinn and ihnwnhcpUetiO* * 
much higher after abdominal h>itmrtw 
than after operation* on the gall Uadla^ 
bOe ducta, both tjpe* of operitjMB ^t^ 
done for the jDo*t part for tmdfn reo ^aii * 
The rcUti>T roagnitode of thf>e proctdin* ■ 
TTV ilmflar M It becHM* apparent *5in 
that the rite of operation miat be a fact^ 
lome iraporlance In peine opera tkxu tb^ 
b of cooiae a gretUer da nre of tra npalL UJ 
\Tin*, both large and KoaH, and 
retarding venous dreubtion *t 
rarfl) bv pre**ure oo the Qac 

wbe more xTin* are Qgitcdfntteperwrra^ 

of h\-iteTecto*ny than In an oofinaD' epf" 
lion for dbeije of the giD ^ 

Spicocctom\ b followed by the 
ddeoce of embolbm of anv HUfwal 
(Table I) Thb b not 

Knee whm fplencctom) b perfonneo 

geon deab dIrecU> wflh the bemaU^ 
f\-»tem and the operatkm 
formed In the prcMce of •onw ^ 

d>-jcTmJa, both of whkb fatton tof" ^ 
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table ^CT<; AlTO embolism ^ _V;i===============^^ 

TO AGE IN I 1 v.,mber I 





"' r'»rt!^in types of palienl.hJ^f,^;;;,'Sscond.uon 

— " 'iTri-s-cr* " "“ssst 

=cSi^&K2 

'■'’tTmTsugS^Kd by *' '‘fmth m«d> 

embolism is ®;|^_bolism occur 
thrombosis and operation for 

peaur i^raHet 1 S“= 

tured appeE<i^ qj course, it ^ o{ 

ed tbat^tbe generally po^ ap- 

‘SatS -n tb=P««f .'’iJeXn mlec- 

pendix IS tbe ^.cUon, bo^e^«. 

tion Tbe importanc ^lagmtude of th 

vended m sucb^ 

operation, if lesion, condition o 

the operation, type o ^ constant ap 

Srombosis and bilateral inguinal 

SSSy “ »'‘Si Sp- Oi uadatetal 

K°a " ' 


ly seldom yStaSted by 

‘"'’l coSecuPvc aenea o lot 

that Ni hysterectomy ^^omboembolic 
abdom nal by than 4° 

among than it v/as 

phenomena jjehmtely ^ As age 

years of ag y^f "^^.e^seemed to 

among tb ^ this point, tb ^^idence 

heween 4 ^boJ) f , 


hemiorrhapny of 

^'o!her factors mjluenctng ^'‘\^^teen ob- 

th?omboemholtc ” g of postoperative 

se^^d that tbe v^^en than m 

tbrombopblebitis « ^ 3 .(a) ^ 

tbe rapo being app „,.lmonary em 


served tnar *— -women i-uo.*. -- 

ItaomhopWetaUs ^gh t 3 ,(,) ^ 

men, tbe raPo being app i^^onary era 

contrast, tbe ao^f^taL is 

holism, both fatal and ^^^^^osis sboMd 
mentbaninv^omen embobsm 

occur more clear It cannot b 

Tx^lamS'^onV basis ^tbe^^^^ 
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pmtmortcm etamiiiitk)D of thrombotb or cnn 
ooLnax, thi^t rrHUr dxKue b more prcs-tVixt 
than other conditloo. With the addJ 
tiootl ftctor of operetkiD ruch u by*teKC 
tocax it u to be expected dut the occumoce 
of tRrombotK; or embolk phenomeoA would 
beielilivel} conuDoatnthttfroupofputknU. 
Patients vbo undergo h>wterecto<nf lo the 
preseoce of dai'aiet of the blood, tueb •• 
aneima polvcj'themia rera, leucnma, and 
throaiboc>-top(^ purpura, ba^'e throinbosb 
or emboIlBa more oftim than do any other 
group of patientamwhkh hv-fterectom> Ujier 
fom^ iltn) of these coodttiona, of course 
even m the atwence of opeiaUon, ptedliMiae 
to throrabom and the hi^ rnddeoce oa the 
latter in the presence 01 these conditioiia 
seeias to emnhWxe the poanbtc impoctance 
of hematologic changes of subdlnic^ degree 
In the aiTiagc Burgfeal patient id whom 
thrombosboremboliim occurs. Asmentiooed 
previousl) rnaJignant leawns and severe m 
fCion also make such compUcatKraa more 
likely In additkin. It has been obser>*ed that 
obCt\ is a predopoaiiig factor (18) Other 
factors which hfl\T been coniitlcred bat which 
frere not found to be rignibcant were the tyw: 
of anesthesia cinpko ed and the season of the 


Time0j occumiue p^sUftralndj ItfawtO 
known that thrombophlebita occurs most 
often dtmng the postopcrati\T period before 
the patient leaxTS the bospftaL In a recent 
itud> of 938 cases In whkh the dinical dug 


noiia was thiTJoilxphlebitk, U «s Hjtsida 

b approximatei> ooc-half of tit om 
diagn^ had bett made between Ik ()ii r- 

the 14th postoperathe dais (j) In 
match half of the remaining cues tk cna. 
tion occurred prior to this time lad h n 
equal number it was recognized Uler Ii s 
true of course that in scase cases thromhi^ 


may hav-e been present for a Tidake loifd 
of time before it was rectgnisd dakafiT' b 
sppioxiinatcly 10 per cent of these 9^ Oao 
there wts more than one dtstmet r^^odr 4 
phlebitia. In two-thirds of the cases fa shd 
multiple episodes occurred the fatcml W 
tween the and last episode ^ case mas 
than two occurred) was i to 9 dajs 

A roughly comparable time of oatnim 
daring the postopcratlvT period was rnsrib 
the &97 cases of pulmonarj nuiWiwi. tei 
fatal and mrafataL In appfoomatdy a factii 
of all cases of embohsm thecoodltfcoocoirH 
prior 10 the 7lh postoperathft diy fa s kl 
fnan the 7th to ll» i4lhdayiDdaihT udh 
the rtfoainder after s wed^ 

Rxialitnskif Utrftn Ihrmhsis nd n 
hdUm That a reUbonshb betwtes vmec 
thrombosis or tbrombojiilebitisaadesWhi 
eriwi in man) cases xons certain * 

other cases these fa no recDgniaabk lhiwnh*c 

phenomeTioD prior to the rudden troeaism 

of cmbolfam (Table no InaDtbeW^ 
of embohim Uwre was no dinkal 
evidence at necTOps) In patients mmi M » 


thi« iTunn iT of Teooui uuomwftis Of 
bopUebitis in approumatrfy a half j 


cases 45 a per cent ^ . , 

the cases of crabolfam was there dln^ 
dence of venous thrombosis or thioo^ 

phlebitis. Of the group in which fat si emhcM 

occurred these cooditions were 
lealh m only 4.9 per cent of cases (T^ 
Tbc OJC In which UKUen f*Uj 
embolism occurs with do antecedent 
ts ocJ\ loo well known to aH It ^ 

that venous thrcjmbosis may deiriiy^ ^ 


mat venous mrcjmooao ui*; . 

of the thrombus nia^ beewne 


01 me uuomoos — jZi ,\ 

form an ctnbolai within so short aper*^ ^ 
subsequently even at necreps) j. 1 
can ^ detected in the vein IroBJ 


can DC Qciccica m --V 

aiwc. Simflarlv itOous thrombosts, 
of lack of reaction In the vtlm t^r 
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abnyi be the ciK, nacc the phyilolo^cBl 
effect! of ft given do*c virv widely In different 
case* Of the newer foxcts of prophyUcdc 
Irefttmcnt hepftifn hfti been meat effecth-e In 
the group of cftftei In which It h»* been cm- 
pViyrd for tha puipote Cralocrd (xo) re 
ported that aiuon^ 315 pfttlenU who imder 
went major lurgicil procedure* and had 
recei\-ed pcophylactK heparin therapy dumig 
the yean 1937 *0 1^40 thromboemb^c a*n 
plicatkma develcqjed m onlv 3 Thi* cipetf- 
CDcc la hi centnat to that otitained m a groap 
of 30* shnllar patient* operated on during the 
tame yean to whom heparin wa* not ad 
mlnlsteTed and whom ihrombo-ciD* 

boiic phenomena of om type or another de 
veloped In 17 5 per cent ilnrrav and Beat 
(to 32 23) br\T reported limflar opcricncta. 
Unfortunately hi its pnaeot form, nepaiin Is 
not aultable for routine postoperative me. 
Reemtij ^ deb and Faxon ha\T empharigd 
the valoe of extiaetkm of vtoom dota and 
nihsecuent Tenotts Ugaooa io the pirwentiaD 
of emWi after the devd o ptaent of venous 
thrombosis or thrombophlebItB. 

Admtinsif«U 9 n 0 fhtti«nu AlthcugbbqMrin 
was £nt boUted b> llcLean m 1916 and later 
named by Howeff and Holt and first emptoyed 
for the prevention of e at p eT h nenlal throinbmfa 
and cmWflim b\ Alaaon m 1914, onl> during 
recent ATart has Its dlnl cal use become feailble 
with tsolatkn of a purified form of bepaim 
which am be administered to patient* witboat 
the production of toxic manifests tjons. Chart e* 
and Scott, working with Best in Toronto and 
Jorpei (17) am kin g In Sweden, and Schmlta 
anti Fischer m German) ail working lode 
pendenth produced soch a form of bepario. 
\\rth this new nontouc beparin available 
nomeroTB reports of Its eqierhncntal and chn- 
ical me ba\-e appeared, especiall) from Mur 
ra\ Best and tl^ associate* fa Toroolo (a 
22 24) and also Ciafoord (xi i*l other 
*<andina\’ian workers and other# (5 9, 13 
16 7 30) 

At the present time there are two general 
methods i(fc the adminklratkm of bepano 
the method emiioyrd largeh bv the Scan 
dfaaviara of ghing repeated sfagie faJectKms 
and that us ed mostly In this country of con 
tiooous mUavenom admlnistraticc of It in 


^vifalo^cal solution of sodnaa dink n 
fa a 5 per cent solutk© of gfacwc. 

divided dose* are empkiyed. 4 dows Dt pm 

during the coune of 14 hoar*, 3 cf 50 riB- 
grami each during the div ^ ooe of jc 
mHUgrami at bedtime or ocntifcitully 
75 nil U ig rima each during the day ladowd 
1*5 mlUigraini fa the evenfag, Ttaeiulk 
dose* recommended by Crifoord fce the Sea 
dinavian product, and he reporwd irost ulk 
factory rcsnlti. Ue have had no erper^f 
with this form of tieatmait n 

appreoate that when it a deshahk to tnd 
the fabavenoos nsc of AmrU this foot d 
admlmstration might be meat asehiL Tfcri 
In progiesi at th* present time nay dcTtkpi 
method wberebr a uniform effort can be a 
CTted by hepardn for a period cf 14 boco a 
lonra by a single fajecliott. 

VlTien heparin b grvrn by means of cw- 
tfaued fatravenoni Inject kn, the piijdrfo 
should endeavor to the resaa 

coagulation rim^ of the blood at s vshe d 
from 1 5 to sc minute*. There b ouWenik 
variatioo in the amount of heraris ■etesnn 
to srm mpJkh thU puipoae ID (llffaESt b- 
dHidoab and «iw> perhaps at dlffeiest tlad 
fa the same pa&esL A ftartfag efeesge cf 
appnmmaitly >0 mUBgrams per hour of tk 
Toronto prodact or an eendraJent laiMSt a 


one of the several available commerosl pw 
octs of heparm usually is satbfsctciT Thii 
dosage then ranit be regulated iccoofinf to 
reqalreinents of the fadiTldiial padret 
casentiaJ when heparm b admhuJto^fijT 
means of condnoous mtra venous 
that the rate of flow be watched dcseiy^ 
the coagulatjon rim^ of the Hood be arts 
mmed as often as necessary (2 to 6 tuw 
dalh ) 10 that it may be certrin that thr ^ 
of dow and coagulation time 
the desired limits. iiTien oocc ^ 

admmbtratmcL of beparin sboold be coottnr* 
for a mlnanum of 7 to lodayicrUngff 
didons fadicate. Repeated periods of 
tstration may be neccwiiy fa a 
P ro m pt return of the coagulatii M 
normal within a matter of sev'wsl UhOT 
low* docon tin nance of the sdndrt btraoa 
beparm. Thb b greatly hastened 
mfabtiatioQ of proamfae snifatc, whlffl 




too 
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to mother tpuode of crDbolum. Bothofthe»e be expected in tatociitkin »itli tV tjj 
de*thi occurred eidy in era emericDCe and emboho. U the emboha hu becD » bm® 

heparin had been admlmstererf for 00I7 1 tubacqnait evidence of poeumceb tm i- 
a period whkh we now know was en velop and In aocne pfove to be 1 «reo 
nrely inadequate. Both dcathi occoned after compheation. Bleeding, wti± onfiaifT 
the administration of bepann had been dls- would not be expected, ha* occunrd fa 1 kw 
contained and the coaguUbon time bad re cates daring the of hgn -t, 

turned to DorauJ- Even to, thu figure of j 2 but in no cate hat tha proved to be a into 
per cent of onboUc deaths due to embolfam factor In t ea--* there was tfw 
among patients treated with bepann compares into the wound when the idmiiifatrilJaa d 
moat favorably with a death rate from on- hepann wat itarted soon after opentke rf 
bolkm of 18 3 per cent in tnembere of the when the coagulflltoa time wu penrdued to 
untreated group of patients, who had any become unduty proionged. la 4 cues hrei 
thing other than an originally fatal single turia occuned. In all losttia blctr&i 
etuboha. promptly ceased alter the sdmfahtriliM d 


In addition to the preveodem of death from 
subacquent embcdi, it has been obaerved that 
among patients receiving hepann ameliom 
tion of (jiniraJ symptoms of emboli, such as 
ptm In the thorax, dcvatlcm of tempeimture 
and increase in pulse rate frequently occurs 
more rapidiy than ought be expected other 
wise Not oaly will the proper use of heparin 
in most cases prevent subsequent fatal on 
boll, but It win also obviate further nonfatal 
emboli in most cases, There have been a few 
instirwys In our ezpenenoe in whkh further 
nonfatal embfi]? oeexured saioe dme after <Bs- 
coatlnoancs of the adnunutration of heparin, 
and in aome cases heparin has been given as 
often as three Hm^a, with an Interval of per 
haps a week or more be ta -eeo each two peoods 
of treatmeuL Hepann has been employed as 
a propbylactk measure with compktehr satis- 
factory results for a few patients who because 
of prcvioQi phlebitis or embohe phenocneua, 
were considered to be especially like]) to 
complications of this ^pe after any 
surgical procedure In none of th» cases did 
phlebitis or anboUim develop Almost never 
has there been cYidence of further embolic 
pli^TWTmffia during the sdminlstratloo of 
bcpaiin but In 4 cases a sudden rocrease In 
tboraoc p«tr. daring the administration of 
heparin has suggested such a posafbibt> 
Unfortunately heparin offen httle for the 
patient who has sodden massive pulmoosrv 
embotam which in the ordmsrv courwr^ 
events proves to be fatal m a matter of min 
utes or acreial hours. Ukewiic, It ^ 
prevent the pulmonar) reaction whkh Is to 


□Qiarin bad been dfacoatinoed. Itbsfpinsi 
that hepann does not o£ci the ideal sdclin 
to the problem of p os toper stive i^lWwni, d- 
tbough it is possible that certsln ispran 
menu In Its use may enhance hs vthefa iV 
future. Recnitly another antko>giiIiJii.}0 

suggested, and wo A^v^'^liprodoct h w« 
m progTcaa (7) It fa poafble that tha bit 
lar^v rupplant bepaiu u u anbaagofast 
in the prevenlioB au treatmat of tkrooifr 
phlebsns and emV.-'WcTi 
Our operieDce with the me of hepam ii 
the treatment of thrombciphleWtB Ifa* ka 
Dxne limited and leas dc^te than fa m- 
boQim. There a so much vuistioo fa ik 
dOmcal course of thrombopbiebltfa, dfpcaipf 
on its location site, extent of mfeetka pm®* 
and general coodltkm of the pati cat, i h* 
definite entena in a group of amUol c tsts^ct 
not readily obtained It fa our hnpit*^ 
howe v er that bepann wiU pment farth® 
growth of a thromoos and in thfa na nne r ^ 
vent aggravaboo of the cmxDtWL Fort^ 
move, it prevents other thrombi from derew 
Ing during the course of its admlnfatritjoo. w 
addltloQ to the suggestions of the 
heparin the conventioiisl tmtnwot 
immobflissriop, ekvtlion, and 
suggestions have been made dining 
>-ean for the treatment of throoibo pck^ 
and fai-orable results have been rqoru^ 
These include paraiertebral 

It has been stressed bv Ochsoer and peB^ 

and venous ligtlion, as suggested bv Wf*" 
and Faxon 
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SUMMAR\ 

• Pulmonary embolism in our experience is 

• responsible for approximately 6 per cent of 
deaths which occur after major surgical pro- 
cedures A number of factors influence the 
likelihood that embolus or thrombosis will fol- 

■ low any operation, and these include site of 
' the operation, magnitude of the procedure, 

I presence of infection or malignancy, diseases 
: of the blood or cardiovascular system, obesity, 

' age, and sex The majority of all thrombo- 
1 embolic phenomena occur within the first 2 
weeks after operation Approximately i in 4 
: cases of pulmonary embolism is associated 
: with clinical evidence of thrombophlebitis, 
f and similarly, approximately i in 4 cases of 
I thrombophlebitis is associated with evidence 
' of embolism Of all patients who expenence 
I pulmonary emboli, approximately one-half 
have a single nonfatal embolus, one-quarter 
- have a single fatal embolus, and the one- 
quarter remaining have multiple emboli which 
in approximately 60 per cent of cases are fol- 
lowed, finally, by fatal embolism Proper use 
. of heparin in all cases in which evidence of 
nonfatal pulmonary embolism is available 
should prevent about one-third of the deaths 
which now occur from postoperative pulmon- 
an embolism 
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C^TOIOGICAI FACTORS IN PFRIIOMTIS WD 
PERITONEAL I^1MU^IT^ 

H B MORTO\ M D M,S^ Ij/kwI/t, NcJifajk* 

P ERITONITIS continue* to offer the the actlvitmj; apent, mud foro hive rtr^ 
Crc*te*t hazard a* a compBcation ol that Doojpeojic »ub*UDCM aort cqailrt b 
btra-abdomlnal aurger) and inlra-ab- adl If not better m producing ndi la h 
dominal loflammatorv procnac*. Thl* munltr In comtmring miwd ncripe fli 
fact no doubt has pro\idcd the iocrntlve /or pen) sodium nanoteate and Tnmnor J. i 
the v-ast amount of experimental and dlnkal concentrate ‘^eelev Ibppmi and llim IolH 
iuNTsUpatron ahich haa been earned oQt In an the preatest rrspoose b) tberaonomadiucr. 
attempt to combat this cotnnwn pathological was produced bv wtnim nnnoleate ibnJ 
procets- 7t hours after it* pcritooeil In}ectki(i, tol tif 

Reports of eipTimetital work oo peritoneal oexl greatest response was bv amniod: £j- 
immunitv eiteiid back to the work of lasaeff concentrate after i6S boun. Cocam fo i 
m i8q 4 but it It oolp rince about igi? that the true quantitative ceUnlar rr'poo* to ih 
eitensiv'e eiperlmentaJ arxl cUnkaJ ftudie* intrapcriioneaJ lojectwo 0/ sodhnn rtfariiv 
have been made GoIdbUtt and Steinberg to be rtcari) twice that to Bargvn 1 vaokr 
foujid that small reputed Intiaperitoneal (Intrapentnoeal) He cnoclndcd thatme/t 
injections of a culture of Bacflla* coU woold large number of *0 called spedhe or oeo^ 
pT^uce inununftv a gain st a sutae qoe nt lethal afic tubstances should prove equall efrctrir 
mtTiperitoDeaJinj*ctionoftheiameofganIsm bprtdnclrigalociJpcTitoeealmmimitr trt 
Hemnaon produced similar findmp with a 1 to 3 da>t before opentlon seemed thetfd 
killed mixed culture of the Streptococcus mum tinw for the Injectka and that 
inndant aod the coloQ bacHloi. Bolboftbe*e induced immunitv was depcndr&t ups » 
experimental reaults have found dlnlcal ap- presence of histkwviea 

pmation (8 13 14) Rirford found at vanong interval! iftcrih 

These hndini;* were hrghlv suggestive that mtrapcriloneal inlcction of vaedne (Birr" 
this locall) induced Immunitv was aprdbe In In man that the total cell coont and U* P’ 
character In an attempt to prodace pen erntage of poivToorphonudear crib ^ 
toneal Imm unity experimentafl with sp^bc grealJv increijcd but that the smeedonJ® 
baxrtenal filtrates (anti -ints) It wasdiJCovTred the convaJeacence was pmportifmi] to ib 
that noospeafic innocuoui substances as total number of hbllocv Ics prr>ent ^ 

glucose solution woold work equallv as well W ith the use of the sulfonamkfc p*? ^ 
(7) It was aho noted that the element of time drugs in the local liratinent 
wasa factor m tbe devTloproentofanadequatc application has been made to the 
defence igainit dehnitelv lethal intrapen ca tv Throckmorton found rvprturc*^ 
toneal Inoculations This local peritoneal that the cellular roponse* eltdled ^ 
Immunity was dependent npon or awodatrd various cotnpourxls were qualitstn^ 
with the presence of an Increased number o/ of non penfic pentooeal imlatwo 
macrophage cells huggestl t evidence was tltativT differences seemed due to varfali* 

ri r csented that thr< cells originate from the aolubilit and Imlatlon rather than 
CTidotbellaJ celhof th omentum crllular stim latioD Of the 

Since rav report o/ this work, other inves- studied sulfalhlaiole seemed lest sw 
tlgators ha t made shmlar tindlngs, both a stimulant of peritoneal riefco'e “ 
cUnKallv and evpenmentallv ‘*e Tral writers excellent detailed (JtvutJoD of the Bl 
havT expressed tbe bell f that local peritoneal and hi own cxpennunUl and chnicaj ^ 
Immunity r> non peafic in type rej^rdles of on the various melhod* of prrvT0Un< 
so 



MORTON 


CYTOLOGICAL FACTORS IN PERITONITIS 


203 


• -J '■ 






V' ^ K ' . 
/ ‘ 

f 


\ 

T'' 






^ F Fr 

")''>} i'l 

f '■j "m I I ' ''T X 






Fig I 


J. '' T V*'* 


V 


Fig I 


Fig 3 


Fig I Photomicrograph of a section of normal omentum 
(low power) 

Fig 2 Photomicrograph of a section of omentum from 
patient 48 hours after the intrapentoneal mjection of 
amfetin (low pon er) 


O kJ 

Fig 3 Photomicrograph of section of the omentum 
from the same patient as that shown in Figure 2, but re- 
moved 3 weeks later In this specimen is observed normal 
cytology except for the presence of fibroblasts at the 

mnr/nn 


treating peritonitis, Rea states that his results 
obtamed with the sulfonamides were impres- 
sive but questionably better than those ob- 
tained with other substances when used pro- 
phylactically 

Surgeons have recognized for years the 
importance played by the great omentum in 
combatting intra-abdominal mflammatorv 
processes That the omentum will migrate to 
an area of inflammation and attempt to keep 
It locabzed by walling it 06 is common knowl- 
edge The other defensive responses on the 
part of the omentum are not generally known 
Experimentally it has been shown that there 
IS a definite cellular response m the omentum 
to intra-abdominal invasion by bacteria (7) 

It IS my purpose at this time to descnbe the 
response of the omental tissue of man to intra- 
pentoneal infection or irritation Recently I 
have studied stained sections of omenta from 
patients who have had preoperative intrapen- 
toneal injections and from patients in whom 
acute or subacute intra-abdominal inflamma- 
tory reaction was found at operation In this 
study the intrapentoneal injections were made 
with amnio tic fluid concentrate (amfetm) 48 
hours pnor to colon surgery The cases of 
intra-abdominal inflammatorji^ disease were 
divided between acute appendicitis, subacute 
cholecystitis, subacute salpingitis, ruptured 
ectopic pregnancy, and evisceration of abdom- 
inal contents 


These omenta on gross inspection varji^ m 
color from slight pinkish tint to light red color 
and are a common finding m an acute or sub- 
acute abdominal condition On imcroscopic 
section these omenta show dilatation and 
engorgement of the capillanes commensurate 
with Qie amount of mflammatory reaction as 
evidenced by color Around the capillanes 
and m the connective tissue meshwork are 
varying numbers and proportions of polymor- 
phonuclear leucocytes and mononuclear cells 
This number and proportion vary with the 
seventy and duration of the intrapentoneal 
irntation In the cases m which the infection 
or irntation has been of short duration, the 
predominant cell is found to be the poly- 
morphonuclear neutrophile Where the proc- 
ess IS of longer duration, there is a shift m 
favor of the monocytes No attempt has 
been made to classify these monocytes but, 
following the usage of Witts, the term macro- 
phage might well be used to include all cells 
which have been variously designated as his- 
tiocyte, clasmatocyte, etc 

All wnters on the subject of pentoneal 
immunity seem to agree on the point that this 
defense is dependent upon a local leuco- 
cytosis (12), but opinion seems divided as to 
the relative importance of the polymorpho- 
nuclear cell and the mononuclear cell in the 
defense mechanism A fairly constant findmg 
in favor of the monocyte as the more impor- 
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Unt cell m pcntonetl defeiaea theoorremoDd 
Idj iatervil ol tJtne requlrtd for c«t*Dlkb 
ment of immonit} tod coobiluaiioo of the 
nacrophi^ cell*. Tha Utter ^-pe of eell lu* 
alaft beeo sboTTi to pocKU fretter pha(oc>tk 
porer It haa tUo beeo thorn erp^meotADr 
that the presence of enormou* oomberv of 
polymorphoaodear kucoc^'te* tktne wfD not 
BucceatfuJlr combat extenahr latrapentoiml 
infection (7) 

Intxaperitoocal immunlU a ahrar* a >**11 
able quantiCv and its ade<;[uac> In protecting 
the organism against the miasion of jpatho- 
gcnlc orgnniams will be detcrnuned m an\ 
^vrn case b) balancing the ilrco^ of the 
local defense mechanism against tie magni 
tudc of the m -ading Infection, Bargen states 
thathi* method of prcoperati Tintiapentooeal 
vaccination will not alwa\a prevent pento- 
mtls where grou soflinc occurs but It do« help 
to moHUie the defenil c forces. Even when 
the defensiiT. forces respond to an appreci 
able cTtent tbe\ mai ^ pro\T inadequate 
to o\Trtx)me a mastlir infection. 

The mode of entrv of tbc macrophage celh 
into the pentooeal ca -ill offers an Interest 
lug ipcculatne itud\ In the omentum thev 
are seen grouped aroand and in en dose 
prodmJt\ to the cannUnes. This same ob»er 
vatwn hxk been made in sectkmsof peritoneum 
from immonired animals (7I In dinlcal 
ca« of acute suppurath-e appendicitis, it b 


possible to find a pcnvascubr pcs^uj tl 
ceU* m the omentum before the) sppeir b 
increased numbers m the perilo^ final b 
«t 11 be sberm Uler The workof 
Bain roggests the poaaibQlt} of lymphilbcr 
tuniUr channels adiacnt to the rapCDarid d 
the omentum Sracr hbtioe\tei are leea EN 
to increase in these areas. It b qnhe ponU 
that they ha\T their ori^ from Ihe^ ^ 
•asenUr areas the cell* d whxh nu 
to the reticuloeiadothella] SMtere 
The great omentum from an abdomet fret 
of infection or fmtatKKi b quite sctiloltr cJ 

tseomposed of loose areolar roethaort CCT5 tin 

Ing blood •esseU and adipose tiavic (Eg d 
Fort! -eight hours alter the inUipentosia 
injection of 50 cubic cenlimeten of tn uiw 
fluid concentrate there fa a definite 
ment of the cnpfllaries of the omenttnn am * 
marLed increase io tbc cellular cooieat » 
large percentage of which fa rooocxnllc 

i) The omentum of this same patient 

led i weeks late without prnT^rtt^ 
injedjon again appeared normal tstep* w 
til^blastic dmnpa at tbc margin (Tig J 
The de% elopmental otoiogfem] chaapa ^ 
■odated with developing intrspentooenl^ k 
rlutloo or in/eetbn can best be foflrsTd « 
cases of appeodldli* In different stages w 
periods of d^Tkipment In the . 

of acute appeodtaOs, there ma\ be j 
aWt inoTusc in intraperitooeal fhnd 
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Fig 7 I'K 


tig 7 Pholomicrognph ot smear of pcntoncal fluid in 
a ease of peritonitis 36 hours after onset Appendix 
gangrenous but not perforated Hear 3 concentration of 
cells, a large percentage of which are monocj tes (low pow er) 

Fig 8 Photomicrograph of section of the omentum 
from a ease of ruptured appendte This specimen shows 

Without increase in cellular content, but 
there may be an increase in the cellular 
content of the omentum At this earlv stage 
a large percentage of the cells are found to be 
polymorphonuclear neutrophiles fFig 4) In 
a more acute involvement of the appendix 
about 24 hours after the onset of symptoms, a 
definite increase in thin amber peritoneal fluid 
has been found which contained only an 
occasional polymorphonuclear leucocyte and 
no monocytes (Tig 5) The omentum of this 
same case showed a heav)’^ concentration of 
cells, about go per cent of which were mono- 
cytes, arranged mostly around the capillaries 
(Fig 6) Wflien a case has become more ad- 
vanced after a penod of about 36 hours but 
before perforation has occurred, the cellular 
pattern of the omentum may contain a heavier 
infiltration of monoc3^tes, but at this stage of 
development the pentoneal fluid will usuallj' 
contain a heavy infiltration of cells, a large 
percentage of which maybe monocytes (Fig 7) 
This apparently is the defense mechanism 
which nature sends out in advance of an 
impending bactenal invasion For we have 
similar findings in a case of a ruptured appen- 
dix with generalized pentonitis about 40 
hours after the onset of symptoms A moder- 
ate infiltration of cells, all of which were mono- 
cytes was seen in the omentum (Fig 8) In 
this case a majority of the moderate number 
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a moderate infiltnlion of cells all of which arc monocytes 
(low t>owcr) 

I ig Q Photomicrograph of smear of peritoneal fluid 
from same case as shown m Figure 8, shows moderate 
concentration of cells the majority of which arc pofimor 
phonuclear !eucoC}’tcs (high power) 

of cells in the peritoneal fluid was found to be 
poh'morphonuclear neutrophiles (Fig 9) No 
bacteria were found in the fluid (Fig 10) The 
clinical course was stormy but satisfactory 
with no doubt a gradual increase in the 
number and percentage of the macrophage 
cells These last 2 cases demonstrate the 
individual variation in the development of a 
local peritoneal immunity and that there is a 
definite quantitative factor m its production 

Evaluation 

There are verx’ definite clinical deductions 
xvhich can now be made from these findings 
The cellular defense mechanism is apparently 



Fig 10 Photomicrograph of same smear as shown in 
Figure 9 (oil immersion) showing detail of a group of 
macrophage cells 
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ect into motion b\ inj irriution or foreign 
jubsUnce rrithin the peritoneal ca\^ty \ 
Durkedlv inflimed iotrs abdominal organ 
may be tbe eadtlng factor in calling out the 
defense force* against an) possible aauequent 
infection In generalued pentomti*, the 
difliHc presence of the Infection and ioflam 
mator) eiiKiate la as great a stunuloi to the 
defense mechanism as an) other foreign agent 
would be. For this reason there u no aden 
ti&c haiiground lor the use ol v’artous substan 
cc» mtraperitoneall) In the presence of 
gencralhed pentomti* for tbe poipose of 
mcieasing peritoneal defense This Is In 
conformltt with tbe dinlcaJ obaerratloos of 
Rea. He has noted ho w e ver \Tn definite 
dinical value In tbe use of sulfonamides 
ralrapcntoneall) In what be terms the pre 
peritorutb phase of a local Intimperilotwol 
Infection or soIUng 

On the basis of our present knowledge of 
pentoDcal immanity our treatment must at 
least in a sense be prophrlactic The use of 
wdbes BuKonamldea, and other subaUoce* 
at the thne of local soQIng or cootamioatloo 
ha* a rational basis, as these substance* ma) 
set up a defense reaction before the InfeciioQ 
has time to Increase and K>tetd It is (his 
increase in defense incchaJiUm ahead of the 
hifectioD which can be coasldered of real value 

It most be admitted that tbe tdcal *ub- 
sUJKe or method for irrducing perltooeal 
immunit) has not been found It has been 
desenbed as one wtudi Is Innocuous, free from 
side reactions, has a short Imratmlsing period 
and produces irnmurutv sirnflar to that dercl 
oped b\ tbe oortrul peritoneal cavity against 
Infection (p) From an anal)'sii of tbe present 
ed facts it is aj^iorent that all of these can be 
fulfilled except the clement of time which is 
involved In producing an irnmonltv whldi b 
adequate aplnti an infection of anv magni 
tude 

It has been piosiible to produce such an 
ImmunitN m animals, but it require* i to 4 
dap tunc and the pottfbflity of repeated 
injections {■}) 

This b poailbJe in pr eopcrative preparation 
only To combat a spreading Infection from 
toOing at operation or from a perforated 
viscus tbe b^ substance at the present time 


wems to be tuHithhuDle It b protij 

bactcrlosUUc In addition to bfiiig 10 aritj.1 

of local peritoneal defenw artrl b 
quite tiowl) The Ideal subqato b tree,- 
pentonltii dtber gnierariifd or kval. 
well be a rapidly acting genoKik nd I 
Irritabfbt) great dlffuslMItv itnr ale 4 
absorption and be unalterel hr rndce a 
moderate dHutloo Soch a mbdira vw 
also provide adequate ttlrauladoo to 6t 
cellular defense loeriianism. 

In cases of Intrapcritooral hifectko rid 
vai)iDf amount* of inemwd IntrxpcritarTj 
fluid it b quite general wactke lor wpf 
to aspirate this fluid From the prenlri 
studies of this fluid, tbe rationale of 
procedure as a routine practice miriil sti k 
questioned It might be sujoteitfd ibt 1 
rtud) of thb fluid by means of itinifdmr 
at operation would vfckl lulormilioo bd 
woQJd influence one in tbe proper 
of this fliud and the peeper maaagnnret if 
the pentoneal cavft) ^neo after the fc 
forabOD of a beavih infected vKW ** it* 
coko jf the peritooeal fluid ihoaed lbs 0^ 
count and high bacterul count, a*T«rat« * 
any fluid or foreign iratertiJ and 
the peritooetd avitv either kxaJh « r”* 
aD> as indicated might be a vahahle 
dure On the other hand If a ^me*Tiiio»«^ 
balance of power to be in I* w of thecrifaV 
dements, then harm would most ceitarV 
result from the gcoeiall) conJenmcd [ettr- 
dure of irrigating the peri tooetl caritroiiw’ 
aspirating the fluid present 


auvy vav 

Prodous studies have rbrsi 
pmtoDcaJ immnnih b depfodrot upoor 
least aswiated wltK the prewmer d ^ 
mononuclear fmacrophflge) crlli in the rm 
toneal fluid , . ^ 

j Findings are rxnr firewnted aW® 

that these crib abo appesr In tbeo ^tc^ 
patients «itb pcritoollii or who are ImBnmH" 

against mtraperitoneal iofectwft. 

^ Eridenw b presented to a— 

ced* appear in the omentum ,1^ 

appear in the pentoncal flatd sod ■ 
appearance 1 preceded b) the polnWT^ 
nodear leucocvte 
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SECTION OF THE POSTERIOR ROOTS FOR THE RELIEF 
OF PAIN IN ANGINA PECTORIS 
Obscrvanonf in Five Cases 


HALERMEN MD md ROBERT 1 . KING MD Semtde. \\Blcnfto. 


F ROil its ctrliest begmning the pr*c 
tice of metbcine hu been dedicated 
to the relief of human pain and suffer 
mg The pain of most ts cod 

trolled b\ drugs and finaD\ reheved by a 
restoratron of the bodfl} functlooi to rtormaL 
Unfortunatch rre, as phjafoans, are faced 
with certain dinlcal entitles In irtuch pain mai 
be an intractable marufextatloa often uncon 
troUable b\ nvedical treatment, and the morbid 

a Si such as to prtdiide a restoration of the 
1 economy Angina pectoris nut) take 
Its place In this grtrap along mth trigemmaJ 
Dcuialgia Inoperable cancers, and tabetic 
crises, \aried surncal methods ha\7 been 
suggested for reUeving the pain to these and 
funilaf conditions. The) hire often been 
charged with empiricism. However the record 
of experhaeatal wort upon the phs-siolog} of 
psin a vulumlnoos Literature complied bv 
many Invcsttgaton u at long Last leading os 
to more logical and more certain methods for 
the relief of these pamfal states. 

Here It is our purpose to rc\Tew brieflj the 
ph)-s>ologIcaI b^ fo a surgical operation 
ahned at rchmnng the pain of angina pectoris 
and to report the results In 5 patients treated 
by this method, together with a discuasicm of 
the mdlcalioni for and against its use 

Francois Frank Is generalli credited with 
being the first to sui^t that se\TTaiKr of 
cervical sympathetic fibers transmitting pain 
ful impolses from the heart to the central 
nervous svitera would stop anginal pain It 
remalfled for Jonnesco 17 vTirs later to put 
the idea to the test ac^ demonstrate the 
fcasTbiht of surgical methods for the relief 
of this agoDinng pam Manv surgeons fol 
lowed ha example and thereafter -anooi 




\f Unriiii 
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types of operatKKu were poformed npu ih 
cervical and ccrvkodonal lynmalhrtic r »- 
tern. High mortaHt} rates, unpietjant pM 
operaPve complications, and faQnie In mnr 
instances to effect complete rdief wtre (Jrtrr 
rants to more widespread popdaritr el tki 
method (3 6 8 16 8) 

In 1933 DanlelopoluandRnktidepRpoTd, 
bat did not do res ectio n of the posteriDf rootj 
ID the lower cervical and upper dcotl rrpet 
Thor proposal was based upon the tbrer 
that cardioaortk pain was ahran Tefcnri 
hence dcnemtioD of the area of rrfcttaT 
would rebevt the pern. Abo, Iher pewtri 
out that tnd) a proodure would not iQtedrTF 
mth Important centrifogal fibers Ssitkiv 
farther focused our attention apoo ibeseasorv 

E thwavs and introduced parsvertebnl »1» 
I block for the treatment of cardisc pan. Br 
hypolheaiifd that “constant stlmulili* cf 
small cells in the doml root gangTms b}* 
Impuhes coming from the heart b referred to 
the skin se g ments supplied hv the re^ettfv 
ganrilons. wluch in turn refer tha irrttilfca 
to the consdousness u pain. CotlcT la » 
cnUcal review of the surgical treatniest a 
an gina pectoru up to 1917 dted the tem^ 
rarv nature of the reDef obtained freen tie b- 
jection treatment and warned agtfart “rcr 
gcr\ unauied bj vhkid and the o« of *1®*^ 
fol drug like alcohol parlicalariv ^ " 
proximity to the deCcate structores d of 
nervous system. 

Further dinicnl and experunental 
b> White Sutton and Lueth. Dsns aw 
Pollock Vnrrp and Segal Ranym. and 
ba\T served to ihcrw that vnccrai pain ^ 
mediated by afferent curooes of the *0®^ 
sistem shli trm TTsetbcivmpstbdlclni^ 
Their cells of onjui are in the 
ganglia Fromlheheart these fibers rvam^ 
cord bv say f the upper fcKir or five ooriu 
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roots bilatcralK and, as \^Tntc expressed it, 
‘this IS the neck of the bottle all tbc sen"=or\ 
fibers entering the spinal cord from the heart 
arc here nicch grouped and xulnerablc to 
direct attack T hesc workers haxe also shown 
that the sxnipathetic s\stem provides the 
vasodilator mechanism to the coronarv ves- 
sels while the vagus orparasvmpathetic libers 
are chieflv vasoconstrictor in their actions 
Thus it appears probable that contrarv to 
the hopes of some, procedures aimed at the re- 
moval of the svmpathetics not onlv intcrnipt 
the cardiac afferents but to some extent, in- 
terfere with the normal vasodilator mechan- 
ism of the coronarv circulation or it is per- 
haps safelv said that such procedures do not 
spccificallv interrupt vasoconstrictor impulses 
to the heart 

In the light of present knowledge then the 
logical plan would be directed at interruption 
of the cardiac ailercnt fibers with as little dis 
turbance as possible of important centrifugal 
mechanisms Section of the affert nt rami com- 
municantcs or the postenor roots of the first 
five thoracic segments should ctTectivch 
achieve this aim The former method entails 
an operation on both sides, each of which is 
almost as grave as the single procedure neccs- 
sar) to section the posterior roots bilatcrallv 
Paravertebral alcohol block interrupting the 
sensorv pathwavs at the level of the former 
procedure is perhaps not without cfTect upon 
the centrifugal pathwaj s This method meets 
wnth failure about one fourth of the time 
fig, 20), and, in addition, although it has 
rcccntl> been controlled to some extent b} the 
use of vntamin B, the resultant neuntis has 
been a troublesome complication in a number 
of our patients We have been inclined to be- 
hevT with Cutler that direct vnsion methods 
produce more reliable results 
As for the operation directed at section of 
the thoracic posterior roots, we believe that 
there now can belittle question of itslogicorthe 
results achiev'ed As previously mentioned, 
It was suggested by Danielopolu in 1923 
Ranson noted that in 1926 Sachs had cut the 
sensorv roots of the tirst four thoracic nerves 
on the left side and thus obtained relief in a 
case in which characteristic anginal pain had 
recurred after removal of the cervical sympa- 



tiR I DnKrain ()I llic *;rn'Jir\ 1<)« folhmmK diunlinn 
in Cose I Tht ‘ilipplcil vrn in llii lliipli is llit li> 3 ur 
csilirlic zone minlionul in ihi. levi 

thctic ganglion Davis is to be credited with 
being the first to carrv out succcssfullv the 
operation of bilateral ])ostcnor root section in 
a case of angina pectoris Cone is also reported 
to have performed this operation in two cases 
{19, 20) 

Iherc has been some criticism of manv of 
the reports in the literature on the surgical 
treatment of angina pectoris (4, 5), and Boas 
stresses the neccssitv of differentiating be- 
tween x'arious tvpes of cardiac pain and true 
angina pectons Also, manv authors have 
felt that the pain of angina pectoris is a warn- 
ing to the individual to slow up and that the 
removal of this danger signal is unwholesome 

Naturally radical measures such as alcohol 
injection or operation should be used only m 
those obstinate cases in which the pain per- 
sists in spite of ample medical measures and 
IS of such a degree as to render work impossi- 
ble and life miserable The selection of cases 
IS, therefore, most important and should be 
limited to those patients havnng intractable 
anginal syndromes The following cases, we 
believe, meet these requirements and permit 
a fair evaluation of the method, a clinical 
verification of some of the experimental work 
upon which the procedure is based, and some 
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Fig 3a 


eral No cardiac murmurs were audible, and the 
heart rate was 76 with an occasional extrasystole 
The blood pressure was 190/88, the temperature 
97 6 degrees F 

Laboratory studies revealed that the blood and 
urine were normal The blood Kolmer and Kahn 
tests were negative X-ray studies of the gastro- 
intestinal tract and gaU bladder revealed no patho- 
logical condition A tcleoroentgenogram revealed 
the heart to be of normal size and contour The lung 
fields were clear Venous pressure was no milli- 
meters of water The vital capacity w as 23 liters 
An electrocardiogram showed a rate of g6 and a 
P-R interval of o 2 of a second, there was a tendency 
toward left axis deviation, Qt was absent (onginal 
technique of Wolferth and Wood)*, Tj was inverted, 
Ti w as isoclcctnc, and T \ and Ti were upright These 
findings wore regarded as probably indicative of 
previous cardiac infarction 

Observation of this patient from August 14 until 
September 17, 1936, showed that satisfactory relief 
could not be obtained by the use of many varied 
vasodilating substances Onl> ever increasing doses 
of opiates w ere successful in alleviating the pain On 
one occasion, when a severe attack W'as in progress 
and the complaint of pain in the right thigh was par- 
ticularlv distressing, the subcutaneous tissues of the 
area of reference in the thigh w ere infiltrated w ith i 
per Cent novocain This relieved the pain in that 
area, but the attack continued unabated m the chest 
and left arm There was some fear that there might 


lalwrotoo from 1033 to January e JO38 the technique em 
chwt leads was as follosvs The npht arm ware was at 
ta^ed to an ricctrodc 3 centimeters in diameter which was placed oser 
nt itr'k P’' ='rrri electrode was placed between the midhne 

I* ISfe In Oic anple of the left scapula Subsequent to Jannarj 

all tmest leads were made accorthne to the recommendations of 
hV. tor the Standardiiation of Ptecordial Leads Lead n F 

nas betn cinplo>ed for general use 



Fig 3 Electrocardiograms in Case 2 a, February 16, 
1937 before operation, b, March 6, 1937, the first post 
operative day, c, March 8, 19^7 third postoperative day 
with evidences of new cardiac infarction 

be a major functional element in this patient’s com- 
plaints, but after long study we were convinced that 
these attacks w ere cardiac in ongm and truly anginal 
in character and that surgical therapy was justified 
Operation was performed on September 17, 1936 
Basal anesthesia of avertm, 100 milhgrams per kilo- 
gram, was given at 8 50 a m Local infiltration of the 
skin and muscles w ith i per cent novocain followed, 
and a laminectomy with removal of the spines and 
laminae of the first four dorsal vertebrae was done 
The dura was opened, and the first, second, third, 
and fourth thoracic postenor roots on the nght side 
were severed On the left, the first, second, third, 
fourth, and fifth thoracic postenor roots were cut 
The dura was closed with interrupted silk sutures, 
and the muscles, fascia, and skin approximated in 
the usual manner without drainage There had been 
no appreciable change in the blood pressure through- 
out the operative procedure, and, while cotton 
pledgets moistened with novocain had been placed 
over the individual roots previous to their being 
handled, this did not serve as sufficient analgesia. 
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• d fe* hLEk of Hb^ «erc pfnqry rfnring thh 
f*rt of ibe procrdort. Ttf patient ««i awLc aitd 
CD-opmthr upon complrtkm of tte opmuon. She 
iruUjr Uted tbit tbc reaEr fdt better thao t tbe 
lUrt. 

5 ent nrtt TltU patient taade la aoerent 
fdlikduoeomrJtaitedrKDveTT' She did not rrqoeM 
any irdalfve foOowtnf opetncfcet. Hef oftly no»~ 
iwnt of (H^coraTort «u tn oceulosi] dull baeianbe 
beloa the rca of opentun Foe j diyt foOmlu 
^vntloQ ber polie nte nried bmem *o ai^ 
40. \n elect roardjoma m ealed ibK t be 
liraariculi tadiyaru (ru m) vlthoQt ot^ 
ifftTiliieint dlffe r e ttc a from ih ivevtoe* Uad f 
On th 4tb poet epeti live dat the puhe nt re 
tnmed t belov to Sbe au di^charfed fnm tlw 
bocpftal oe tbe 0tb poatopentire da^ tliiof nd 
free from pain. 

Sbe ret rned on 'VoN'ember 6 Oyd. for obaerva 
bon Sbe ppearrd t be in pwd (oeril ctndltion. 
bad had no anfbial attacka, r>d a-av ccocd * I 
hrr leadm* eatber norma] crtMeoce itb <i(il> 
lUtbtly Efflited ebritr Neorokftcxl minmilkiQ 
t ibat lime revealed oolr tbe aentory low over the 
real nbwied b the lectJooed doml rooti. It 
had tbe tYpksl pattern of root (etioa at Its bor 
ders A elect rocardkifraia tben iboaed rat cf 
oO and tberabe tbe wtne fendinff. ere noted 
before 

0 II rch 4 04 this patinil responded f 00 

req C't that be cocim t Seattle for cbrcL-op U 
thli time he reported that sbe hid been tcenenlly 
cQ d h«H ccnwilted no pbvsioan since ber la t 
n*!! I tbe dinic “^be bad taken no mcdieinr* or 
drufs errept an oca^mal lamtirr Tberc as 
>ome r tin t tbe rod of the da and. allrr tbe 
eirrboo « ciimbtBx amberof tair« sbehadsnsne 

(hspnra bnt no pam There acre wane parrAbcMaa 

Dot>ced t tune* in tbe doj e o attd area tbe borden 
of ahjch ere nneha led from o 5 d n»re ber 
operatioo she bad eniaicd In Ibe asoal aeti ties of 
brt social irroup itboot ppareot lint be had 
madi fou tboo'and "sile motor tnp th her 


bnsfcaod and bad p»o IkiDojch ret tf rw tj ru 

deireeleinperauiraintbesooihspcitriuita A 

no more than rerajte trooUe. 

OmicaJ examJoalioe at ihli tnae ihnrf I'tlr'* 
J»«ier of cardiac chiDneas t be t the mlibMruj 
Ifn HeartsowndaaeteeffibcpuityTiii ii.t 
barely odibic over tbe laltraJ m TW pnJ-i 
nd aortic setrnd somuis ere rtjii] Tk Ikf 
preawire »as to, i?a The mrrsetits itoitf s. 
edema, and tbe Urrr as rw p«tpjH. Librnn 
stndle* of the btooH and raie err wKa) 
Qrrota Tbe renom prcsnrt as ot til run 
vital capadt 1 7 Ltm. The ebeahuoo ntr rt 
<~aldnm d cooal and ether at ana lo Itsej 
3 amwds rm to Inn* Kccnd. \ tdnwoi 
ieTM*ram aboard a heart of acnoal die tad oa 
tmir Tbe Ion* fields ei dear \ tkrtrsnrJ 
framshowed rat of oS, /’Abtmticf d 
secood slnos rhvthxi, nd trodenn tessri lA 
tls deviation tbe T *avt 1 lead/lF' n m' rh 
ahkh cormponded Itb the b rrted f ^ tk 
(rcbnlqne 0/ ih grttrad p fU n Dormsf Tt 
hndla* la Dotraortoy b that the ccrTr«pnlf C 
aa abaent Lo tbe gj6 traemp oblamcd b 
eaiOrr tccbniqne 

Cm No. 4S(:d Vrtrrfcarirretit hnrt it 
ease 1th anfba pecterit of •e\en »«an iosu 
pimicw cwwary tbro«bosls pan «Bf*"tTcW 
DT m( c» medical metna orenUoe fatoard b 
reCef f paa death foart ten toon iftn aea at*- 
ary ncrl rML-w ctBsm* majM ard*f bfuru 
enamopa »ed by pain aotopay 
Mn H P a*rd j >ears.the 3 
as fim seen 0* jnly 5 OJJ Both her pvtati W 
died I the infimulbi of aim There mbou*W 
hbten of card* or rrual dr«a«e Oae r° 
her ppettfai had been remosrd fa W 

Icamlbelcany was pei+Jrn»ed m o>o ^hadw*- 

fertd from arthrilta t varlons tjoes f^ 

>mr» At that time ibe ewapiabed cf pah 
radated down tbe pkdct atpe^ ^ both am* 
the ihonJders to tbe band» Tb « 
and jfTi nted br cTcrtioo It sreoed t» ce r* 

oaled m lb iber arthritic aiaalfcsUtjeris.Mt^ 

ere 00 ^»aal ymptotTia referable to the sr^ 
Her blood pr eam re as 5 V 55 brr P ^ 
refolar and her heart loors noraial 
traasdlom mated poorly od ere cfcvad <“ *r 
caaminaUoo Tb^ ere drained and ini plcq 1 
\ *ust, oij abe reported that 0» « ■*1'* 

proved but on ciertwo c*ld oaasjoraB , 
pam bern m| tbe left n>t ndatjenci**^ 
od CTo« tbe chest to tbe nrecerdjaJ rep* 
as not K i n p tl F broary 'Jlf . 
sbe as dnutted t tbe bo^taJ f^^T**^* 
pain on the Inner -pret of tie tht 
sli*fate»t Mcrttoo She then LSI d that lie«r r* 
had been pceaetil imn ttmll 7 j 

pa on tbe left aid bid been ^ 

fiimatraboo of raidoTtI , Ti 5*1* frJ 

laikn* 
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gastnum and an associated shortness of breath 
There had been a constant increase in the frequcnc\ 
and severiti of the attacks Considerable medical 
treatment, administered b\ se\eral different plnsi- 
cians, had been ineffective She had suffered intense 
pain since the evening before, and, on admission, 
the slightest movement of her body caused an in- 
crease of the pain For some period of time, anv 
undue excitement or even the slight exertion of 
making a bed, had been sufhcient to precipitate 
an attack 

Examination The patient’s development and 
nourishment w ere normal She w eighed 123 pounds 
Her lungs were normal to auscultation and percus- 
sion The heart borders were indeterminate ■V 
sv stohe murmur w as heard at the apex The blood 
pressure was 120/80 The pulse rate was 73 Uri- 
nalvsis, blood counts, and serologv were normal 
X-ra> film of right shoulder show ed no arthritis A 
cholecj'stogram was normal Teleoroentgenogram 
of the chest show ed clear lung fields, and a cardiac 
shadow w hich was w ithin normal limits The venous 
pressure was go millimeters, and the vital capacitv', 
23 liters An electrocardiogram showed a rate of 
72, a PR interval of 18 seconds, and positive Tt 
and depressed S-T interval in leads I and II, which 
w as suggestive of digitalis effect 
The patient was seen by a number of our intern- 
ists, and the conclusions at this time were that she 
had arteriosclerotic heart disease and angina pec- 
toris The interesting feature of a right sided angina 
was noted WTiile at rest in the hospital, she con- 
tinued to have pain Occasionally, nitroglyccnne 
afforded temporary relief, but frequent recourse to 
narcotics w as necessary to control the anginal attacks 
which would, at times, come spontaneously or be 
precipitated by the effort required to turn while her 
bed was being made up After more than 2 weeks 
in the hospital, all medical measures seemed doomed 
to failure, and the patient requested more certain 
relief 

Operation was performed March 3, 1937 Pre- 
liminary medication of morphine sulfate, X grain, 
and atropine, 1/130 gram, was followed by a basal 
anesthesia of avertin, 100 milligrams per kilogram 
One per cent novocain was infiltrated in the sub 
cutaneous tissue and muscles, and a laminectomy of 
the first four dorsal segments was performed The 
dura was opened, and the first five thoracic posterior 
roots were secured on each side and cut between 
Cushing clips There was slight oozing of blood 
from the dura near the exit zone of the third root on 
the right, which was easdy controlled with a small 
muscle stamp The dura was sutured with inter- 
rupted silk, and the wound was closed without drain- 
age in the usual manner The blood pressure, which 
had been 120/80 previous to operation, fell to 80/60 
at the beginning of the operation but, with the 
stimulus of surgery, rapidly regained a satisfactory 
level, about 113/70, where it remained until her 
return to the ward in seemingly good condition at 
the close of the operative procedure 


Subsequent eoiirsc This patient’s immediate re 
action follow mg the operation w as satisfactorv The 
first 2 days following operation, she was exccption- 
allv comfortable, suffered none of her old pain, and 
moved about in bed freclv without precipitating 
anv attacks Her blood pressure varied from qo/ 30 
to 120/S0, and on the second postoperative dav she 
felt so well, she decided to do without her special 
nurses On March 6, an electrocardiogram w as made 
It showed the rate to be 96 The P-R interval was 
o 18 of a second There was less depression of the 
S-T interval m lead I, and no depression in lead II 
as compared with the tracing made on Februarv 16 
The patient had not received anv digitalis in the 
interval There was no evidence of cardiac infarc- 
tion Early in the morning of March 8, the third 
postoperative dav, she suddenly complained of a 
peculiar feeling of tightness across the chest which, 
she insisted, was not painful She became nauseated 
and vomited A little later, she felt as though she 
were short of breath, but she could inhale deeply, 
etc , without difficulty and her respiratorv rate was 
not increased Her blood pressure suddenlv dropped 
to 60/? Her pulse had jumped from 90 to 130 and 
was weak and irregular Her temperature was not 
elevated Her venous pressure had risen to 98 milli- 
meters An electrocardiogram showed a rate of 
120, a P R interval of o 18 of a second The S T 
intervals in leads I and 11 were depressed, aberra- 
tion of QRS was marked, and there was a lowering 
of potential in all leads When compared with the 
tracing of March 6, it was considered that an acute 
cardiac infarction had occurred In spite of the 
oxy'gen and cardiac stimulants, she succumbed about 
14 hours after the apparent acute inception of this 
latest coronary episode To the last, she was seem- 
ingly clear mentally and most co operative She 
insisted at all times that she had no pain but a cer- 
tain knowledge that something was wrong in her 
chest This she variously described as a peculiar 
sense of tightness, a feeling of pressure over the 
precordium, or a feeling as though she could not get 
her breath although, at the same time, she realized 
that she was breathing regularly and at a normal 
rate 

Postmortem examination The body had been em- 
balmed shortly after death, and the autopsv was 
performed 2 hours later Hlarked adhesions of the 
abdominal viscera resultant from the ancient lapa- 
rotomy were found There was also pulmonary 
edema and acute passive hyperemia of the liver and 
spleen The heart weighed approximately 400 
grams Practically all the interventricular septum 
and the wall of the left ventricle appeared to be in- 
volved in a fresh process of infarction The valves and 
cusps of the heart w ere free of gross alterations The 
coronary vessels were markedlv sclerotic The de- 
scending branch of the left coronary was practically 
obliterated by' calcareous deposits in the wall of the 
vessel Near its point of ongin, it was completelv 
occluded by a red purple thrombus All the coro- 
nary vessels were brittle and, in cutting across them 
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Ith the Laif tenMUon of vton UL hudncM 
M detcileri The Imb* of the oft» appro [ 
natei> 5 per I tanjirtb -cDom theroac l ciutk 
ptaquei. 

Cut 3 \ cirul tUck^ 3 > r> duntinn 

para ertebral akoboi biock on the Mt foGuacd by 
temportrT rcBef recuimice f ymptoon po*- 
tenor root teerto * th return to empiovmcnL 
ilra H S a*ei 39 tear*, who w*» married 
teanaad nadsat urae «u teen I Novem- 
ber 937 abm »he »u referred t the Ctbil by a 
kcal Luerniit for para ertebral alcohol blod- Sbe 
knew Lttle of her antecedents She had nUlefcd 
aev ere beadachea u a child which w cr reHered b 
eannf (kaaea while m achooL Her apwndli l«d 
bees removed when she was veaa of fe, and, 

• ben 3 , she had pasaed a kidney t ot after an 
attack of baoattrria. 

In 935 be bad au2cred aodden ttack of pre 
cordial pain radiathif to the left arm and, t times, 
to the Idt le^ TTm oecBrrrd whfle she was •nrfclng 
as grse She was Ln bed for 4 mooths rest then 
after Oectrocardsofraffla taken at that dm »av 
aaid t bare been inconritafve. kLany leaser ttacka 

• ere ejperienced thereafter at timea of locrvaatd 

Tttritr or eaxUaoaJ [wet In klarcfa, be 

had bera referred br her Locat phyneian to the elml 
labontoTT for an aectri xa rdicunm which ahowed 
nte 7 PR foterrai 6 f aecDad, tadotcr 
toward left an drrtaooa and emdmtely lew 
poteobal Ic wu otha-»be ormal 
1 Octoin OM the had auflered an onoauaUr 
■evae txack w^ prepami breaUaaC An op- 
prcHive, scfoeexlaf preentdATpam. Uch radAt^ 
t the Wt arm and was reLevM onh by larw and 
freqnmt hypodmmcB of onUtea, had pendated stace 
that time A to^ of coonjoatgeai a as laid to ocenr 
hen th patn ats most sev ere , and tbc basband 
reported alow lb^ of her pube to 3S c« these oc 
cBBKXBs This was never coohrmed. 

Erearf Tbc patieaC appeared t be amall 

d prematurelv ^ed but not maaated She ama 
3 feet taO and eiKbed 9 pounds Her hair as 
roD-|^ coaiseanddry Heary blackhal asfound 
on tbe pper hp and on the cheat bout the nipples 
Thcpobi hair extended t tbe ombdtcuBio maacu 
hoe conttguratio and there as a pmfose (roa lb of 
dark baj on tbe thiahs and loaer lefs There as 
fmjn nodule palpatae bout the middle of the Ih 
rold tstbmos Her breasts ere pti»D and trophic 
ppeannx 1 be Iona arras ere irtonanLand br^ib 
•cpunda ere nonnal Heart border and Unas ere 
iKto vmal hm ts The puhe cat as 74 the 

Uocdprcasnre x> do NegrofopcaJ eaacntoaUon re 
reaW pb Dcicgpcil rapooses iLiMf hout 

LabonCcav atndies revealed tbe blood and niu 
t be noimal Tbc serolory aas nmti \n Jec 
crocs rdiopam then show en rat ot^ P Rinttt 
ral cf o. 0 of aecoad and tesdenev toaard left 
ns dev A CMS a th smaE (h nd isoeiectnc T 
On N ember 9, 937 fcjiowmr the imectwo of 
novocain to renf\ the poorwo of the needla, 3 to 5 


cable cendmeten nf abwj t aioW cte m 

ft therej[kmoftbesTimiaiheticnirib.w,''.(' 

first, aerwid, th rd fourth and fifth nh< ra t\ l^ 
side V mild llnmer aTTidrufaet»dan.tkv 
the rrvjwctive dermaUanek obtauwd 

The patient rema eed h the hypuIW 

fofloai f the Icohol biRdw, (tnW Wh Lrt 
she aa free of pain, Sbe av thea dadcrl t 
the care of her local ph sidan. On Detrdar i. 
937 be waa readmitted to the bo^ald 
inacf euritii: pains m tbe anevtbrtk am sbwiib 
(eu chest and toss of weifht of pcasdi B 
animal attacks had not eappeamf ^ otn-i 
tarn amoontJ of ntamln B and hlfkahrck' 
and sras dhdiarged inpeoTed after ntiiCD 
klTien next seen on Mar 93% lbs fstn 
stated that after the dbapemurt if the wvu 
(a January 938 the felt tetter thia she kad f 
to years until mid-Februarr hen oiU iw 
CTWTiml pain as tked oo few ocoJan cs 
cm! ratal a th return of sensalioc b the prrvavJ 
anesthetic sooe These attscii crewmilsxUkr 
prrrlcais anglaal aeixures and berrawd it sM-n 
and fcrmesKT until I March she had ben feccri M 
her bed again wher she had tnaaased, tnu-i 
ocJy 00 rare oecaiioos. AC hot, sbe kd 
caorfrw mytah and mtro*imr*ie hbaraewld. 
but luee reentJ thae Uued and Inv (kwt, b 
enm, of lurphis wot D ee ded to ease ua pA p 
fng tM singles whldi OT ceelag thne M a 
daes daily lasting t ihns fee rtcnl 

£nAfa«A* There WOT BO BouMe dertert 

frtan the jweriesiaJv recorded phjkal Swlap * 
thla lime. Tbe blood presaure was 
puhe 7 The iimga « resuoanl tth 
breath aounds, and the heart I ooea ere mwA P i » 
bbormtOTT todies of tbe Wood and arwe ih>*“ 
them to te cwmaJ The reaoos Fwssart ^ p *i 

DuCiffietoa. A teleoroeatfroofriai ef lha c^*" 

vealed no abwwmiLtJei The ilectnorOrt^ 
oowihomcd rat f 84, TAlaimilsf 7^ 
aecrmd, definite^ loaned potential, aad o**® 

Opemion U done 00 Mar 4, 

Iimmarv medicalior of cce b oacta ncapesD 
N and local DtrmUoo of 
incKioo as coedc over the apfnes cf the 
to the 4lh donel vxrteheae Indnure. and taea^ 
tnd laminae of the ist, sd, and jd 
ere removed th the rweror '' jv 

eocou tered over Ibe remoral of Ihe Ain*w 
right side but 00 tbc left there ««arW^ 
from Te»el» m the «3tradMrtl fat 

(Steaded around the Ht literal aspect ri ^ 
•s far as oetc could eaailY fcBoa “A. ^ 

over the left dcooJaleTml a^Kct ^ ^ 
siNerdhw The dura as openeJ. tu t >0^ ^ ^ 

of intradural trtenAOO of thsi Sts' 

found Tb.«l,3d.4th,and^thca^g^ 

roots oo the left «ie ere secured bet e«c4* 
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On J Mtrj o, 040, Eooath After k*vi f 
boAp U] be eported far foOav-trp radio. H bad 
exp^enccd oooe of hk old tuxuutJ atUcU but 
ootked t timo ien«e f cubtte^ oppreofoo oa 
oxrtMo n then wdftied 77 poaadi IlUpobe 
ru 76 tbe bknd preacare W90 Tbo« wi« no 
mdcM of ctrefCMlre boxt uQore. On ucnlU 
tioa tbe bytbm ud (^uiLty of l^art •oood* 
vere Dernul Tbe ntii capaaty wu l« Lten. ^ 
electrocirdMsrui »bmed nt of 60 nfukr 
mectuntim, P R intemi of o. 6 of tecood T 
iru apncht, T •hthtly dipbajlc, &od T taTcrted 
lead /I i^ni oormtl Tbe ebaan over tbe preri- 
oui tndnx *ere not eoneldered ucubouL 
Ob February >&, 04 tbxi pedMt reported that 
be had ertcod^ hia a^rltiea to rupermiaa of tbe 
Torii bout tua farm. H could alL the quarter 
TTiitp ( hM maQ bo and back t the bouae ItboQt 
rmptoma, but cn bca ler caertKn be obced 
fccLni of fuUncn m tbe neck and cheaL ilia ntal 
caMati aa j liten 

On klarch Oi 04 be came m opem reqocat for 
fofi T op aradrea II atatrd that be bad been era 
ecally cll d ta bleCodo pproaimalelToae-uiird 
of hb former ork. I Aufott, 94^ be had made 
tranacontiDental motor tnp H drove the car 
food part of the dkta ce aod bad fdt no ontomd 
eCecta from thi d 'enture Uk activiir aa 
tncted cml b) aenae of f tifu and auhatraia] 
conatnclMo. H had no pain t an^ bmc I the 
event that be enjifed in loo mncb cirpesUv 
milked tDore than 9 co« in evening, be aocild 
fed rather eak for or 3 da> 

On emimaitioa, then tbe area of ae na orv loaa 
coalorm of t tbe root leak* of tbe pper five 
tboranc roota on both udea a* eaaentiaBr tM aame 
aa upon hia dncfaarfe froQ the bon tal H Hghed 
75 poonda The polae rat aaa u tbe blood peea 
cnre n So Tbe lon^ avre dear the heart aa of 
ormaJ ntc ihJ the looea ere ocmal Tbe b cr 
edge aa band palpable There aa do edema ol 


tbe eatremitiea. II had Ulra *D4rtr»dnr»- 
raedKaJ care aloce hb laat brt to cW wa. 
Blood coonta ere aormaJ TV rtau 
as 06 eainiroetefi, nd iW tul ortUr n 
Gten Clmilabon bme ik ana t lintu.r'r 
oftda arm to hmf. 6 s K (7od> in tVrtw 
pam atoned rat of 7 rejaht nrdr-t 
^ Intenal of j cf aecwal T uitrdi.7. 
a u flattened, and T tnrerted leadI\F fcwt- 
Wben tUa a^ compared to pres iomtaceqv^tk^ 
waa DO fifnificut ihffnaKc. 

Caix 5. \ 74706 VrtefTcndeTDtxkartf.r*' 

ith lomra hat t> pkal anfiaal yradf im e, m 
trolled ^ rtat or tnerbcil manafemniL tetp-r 
relief fcuovlnf parav ert e iu l bkek u Dnaa. 
poaterloT root aectjon »lti eilecth rtktlt»l ur 
to oaefa] ctnitr 

hlr R. L. S 6 year old H nScTcmrr' 
ndated klaakan ctxnniultT «at lot tr* 
klarch (40. t brother had dxdiwUch 1*6 
fe of 69 of heart ttad_ Eerepl far ai locr 
qoenCiaJ head injury i g 6 be had d tn le- 
IL For 5 vtara, hcliadb«c»entla|»mJ**> 
nuQ ahlch ceccadtated hit dcug pad of the aai 
hloaelf Id 936 ble doiif amr beairlain 
hia mfU, be waa fuddealy lead hi imarfa* 
betaeen the ahoolder blades It ladated ihW 
the cheat and around lie tioridc il«blh ia 
It waa ot I crnaiini dttrtfter Tbete toa^ 


djapoea, but i aacJ 
- hshome Tbe pam bated 


■ It tom ttf W i 
boanbddR pi* 


aldan aaa called Tba ta kjpodetTia^w 
quircd for rebel Tbeceafler br tnlded sm 

ml on, and t aa acmaJ awtii* bekn ne jo 

rec B ired Then there n itradual ooiw b ^ 
Imjuency and tbe ie\mtj of the aaf td ifla ir 
kl va, the onaet of the paj foOoa rd rwrtw* 
caoUTseni, H could not all caoee lhaa 
yards 00 level fTound tboot Tpenentmf loeie- 
Real KOTz him relief and eoabJed Ma » 

on. K nartoties tad been »ro«i**r\ after 

ttack Tbe pain t tliaea radialed Ift* ^ *2 
od down bolt anna, more often the rantBi* 

left. Oo MinheT of octMjont, be had bera 

eoed t nivbt ith tbe pain and had to i*iw^ 
bed in rder to obUl rebel. Tbero i** 
avmptoma fUfeeati of crafOti 
cal of probable aorlk aneui>*** 

mad clarabcre 


velnped, moacula budd, aa 63 t 
eigtied q poonda llh oolv tnee " 

cTi. SiS 

mal per cim loc limita, aod tbov 

^.L 'V^er 

reckcialt 


JO drtrtttli 



mal, the hjihm re*ular Thepoberat 
bloodpirmnre 4 83 . 'T* ” 

featatjona of oricanj dtocaae of the neo 

Ubocal«y tDdie*re%eaW U 

rare The aeTolo*T aa oegatn 1 
Dorttwl The moos pirsaurr as » 

Tbe cirmla two time aa rm I toorro. 



WN, king posterior root sectio 
£ i”*' ■> »«.* Th section 

■ ‘w to be"*/, ol’S,' »«S 3 s 

'appeared to ho and coi.^^ thf 

'"teraJ 4us « botS ^osL? ^ «o«a 

stomach, ^"’s of th^ tenor and 

= norraaiities '‘"d gadbladde^.T ‘he 

^ electrocard.nn. ah 

Mechanics a P p eaJed a rm 

Complex in ° 21 of 

sidered ® ^''^'''ous postenor Ae at timcsV'" atlhl,r a 

: ‘“the patient 4 i ^as not m o>.^*‘'^°- symntnX^ . I could ai ean hann»„ 


r^hung one to did ‘^an he at 

he was distre^spj"'° hundred yard^^^ attacks upon 

«nt relieved dunop lf'''““ted rhli"k®'“ P“"i and 

•ft2&e?k£"'“ 

»™ P.r,„,£ « "adiea, «..£‘£'5a!; a d“ 


P--aon,s..o/ 

e^am showed ^ ^°’ ^he pulse So a , 

"“‘-«d afS«y'* a^'?h';^l at 

^Dout thp cK 1 1 ^ Undue ev^rf. ^uat time T?,f. 

^“^donn^onS? back and" 'r^”^■Jd paS 

cannot be descabeT'^ '"adiate to^h'^^u"*'' ^‘^cJing 

cbuded sS/aapa,nbut sta?<f^"^d Th.f 

hhe an ache at tie t "’ ‘l“'ckjy bepB as a sort of 
^>'cs particularly the sk^ull anTK"«^ almost 

8>'ingone the feel, "^^'^''clopinrfr^ °t the 
probably nr,],^aJ^'’g that anyth,! "'hole head 
ayy matic feeh^gT/^e ‘‘''"“^‘ aa^efba^r and 

aad many ofS«, ™y own laho.. ‘his nav nevi 


■#.£5ii'SaPS JgsSSPEisS 

=^sssa^: 

laminae of tie dorsaf^^ “'"‘.""^om:^,/'" are acutelv ^ 

oTcSo du1^'V^";thoracic^;e"'tfe'aes and ‘^^“ntered in of the rl.ffi„.... 


of cotfm 'tora was „ ^°'^acic vertebL u and 
the ?ooLs ?°'a‘aaed after "c- 

ist a few m aovocain nee ^ Pledget 

#B-S!S£:»SS£S!P a..,.n*T37;r'PP3»..car£r™e ,d . 

p-s :ss£“- piS: 

ure of f^®“'’°aedrain Wfl^^^^a^^esin thi *^°^®°'ae aacessarv b /®^fatton of narivn!^^^^^ re 

N.?ttr”'P»"P» Tb PPmovedT, T" “ ““'pS £ ""merouf ,"P“- 

■'ation^n/^^^^antdevelJneV^^®"'^ «Jay afte Pactons of a com iad tn as 

.e .„.'Ve.perat... -d a coueb .L^ter ope., J^tS pofewoS^ 


- ^-rexertion » -m m neck and back 
'? ^’me ca^es 

always adonted P^^tons 

terpreting pain ®^^Pticai attit^w 

attitude fs^.! ^ possible carrl?!^ ^”^^ tn in- 

an ^^Pecially when^fb° ^^ts 

Panted admimsf ""“^tTi or 4^, pa^ 
necessary bi^/f^^tton of naTAf'^ ‘ie'^re 

S‘f “""need" “i th,s 


tin the w patient’s 
This w^°t"^ °n clos- 

t'on th^f m. ^ removed 24 “s Ourselves ;r "‘tmerons a^snef P^ 

gSSg|2£isSt-!fH-- -Si£FsSSr-S 

from iiT the sectio^!. over the ct hospital ‘n Case t „ tailtn-g was Jarh. amount 

s^isllii 3igSs|p£ 
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Oq Juout o, ^lo nuntli tSta k^vlof the 
bcnpital, b reported i (olkrw op Uodk* H bad 
tTpenetKfd om of bl» old uificuiJ atu<^ bot 
nobevd t Omca s •rote f Ribaternal oppraiJoo on 
exertk» H tbra wdfbal 77 posD^ Fb* pato 
wu 7d tbe bkxd pre m rre W90. llim w ao 
twlnce 0/ e n c fe ttjt'e hevt liQsra. Ob uumlU 
Uocu tbe rfafthm to 4 qoAbtj of lb heart wood* 
were BortoaL The viui eapadtj vu 9 him A 
dectroctrdMCrta tboved nle of te, rcfolar 
DVchuuuB P R mtervtl of 6 f arCDoa T 
vij oprMt, T lUfhtfr dIphtWc, ud T lovertod 
lead 71 / «u oort^ The daofn over the prerf 
octt tncuf mrre oot cw^drred fi(iu6caiiL 
On FebnuJy id 040, tbja patiest reported that 
b hid ertmded hs a^rrtbn t tuperrWia of (be 
sork about btt farm. H osold ilk Ibe quarter 
mOe t hi! ctaO boi aod hack to the home llhoot 
•ymptoma. but ou heavKi lertxn he nobred 
inUnx { (uIlneM t& the eck and rbeU Bii will 
capaatyauj Eteri 

On ilirch q, <M he came in upon request (or 
(oUow-up rtscQes H tated that be had bren irn 
eraDyaeflaiKl as hi t doapproxicaatdjone-uird 
f his f r mer rork I A full, 940, he had mad 
transcoutjaeiital motor trip H drove (he car 
food part of the dkcaace aod bad fell no tovard 
eflects from lids dvenltrr His ctjvlly «as re 
strfeted outv hr sense of f usoe tod subslcrnal 
ujmtf i tioo He had no pa t an> hmr I the 
event that be eiifs.Xrd m too n cii cvpetitTy or 
milked more tba 6 nn m an eventsf. be ooM 
fed rather »eak for or j di^s. 

On exunmabuo then the area of sessorv loas 
couformiDx to the root lesum of the upper five 
thoracic roots on both odes as esseattaPy Ik tam 
ai upon ha discharge from the bospitaL n eigbcd 
73 pounds The pobe rat ai 6S the blood pres 
■ore 3 Ao Tbetunxs or dear the heart as of 
Dormai sue and the toeea irere oocmaL The Incr 
edge as hardy palpable Tkre as no edema of 


thcatmnlties. II haduken* j 

roedlciJ care rince Ida last on u ik d 
Blood cDUntj am normal Thr mu 
as od ntlllimelen, and tW iuJ cij* p . 
Glerv aroilaboo time as iratot3XK,n^ 
oads rm to June, 6.S sectHxW Xu d roar 
gram shoaed ml of 7* rrfslr afrtr~r- 
7* ^ Interval 0/ j d second T aorrt.!, 
auflattened and T InTrrtcd leadI\T« rri 
UTsm tUa was compared to pcewow t»aJ7^, V- 
aasnoffgnlfica t dilleTeoce 
Caii 5. \ 74706 Art cncadfTDtfc hart ii» 
alth somrahat Crpfcal antinal nadme. — 
troQed by rest or methcal taanafn uaj l u»7i^ 
rdief folWlnx parerertehral bl^ Okwt-r 
poaledoc nx)t sectioo wfth edfcth nklnjuui 
to oaefn] ctivity 

hir IL L. S 6 year old sa oil qeiilBr tx 
an Isolated Alaskan couumtJcy m int n 
March 940 \ brother hid died ladlnlr a b 
ge of 6A of a heart tUck. Eacept (or u ra**- 
qaentiaj bead injury b g6,kebadalmW^ 
efl For5yean,hekadbeeaopeTitliig mIgs 

mOI vtJch rccasi tated his doing part of Ik rd 

hUoarlf Is 036, hik defni sow km k£le(l 
hia miH, be WM auddeoly idled witi anettitj 
bet ees the ihouidrr blades. It rsdatrd 
the cheat and arousd ihe ihonde tlcab«r*i 'll 
It sras not f cnahj rcharacter Tbenniji* 
djipuea, but he as Wt aIkB*elesK^ 
tnhiahome The pam lasted Skoonbdw 7^ 
Bda was called Then two b podflodo « 
qmred foe rthel Therealter ks tddrd 
eaertloB. and t was se>aal fflcolhi bd*T 
reeurred Then there was gridia] tarrtewh^ 
ftequioev and the seventy of the ma al wart *- 

AI ys the onset of the pam fuBoirdontsu 

erritemenl 71 ould not ilk meet tisa 75*"' 
virdi on level grou d itbouieipeileodoftsr^ 
keik ra hjm rebef nd enabled U* 
on. K narcaUca had been oe«*ar\ inrr J’ ^ 

am k The pab at times radialed into 

and down bota arms, more often the nrat . 
kfL On umber of octadoeis. We bad b^ ™ 
ened t night a th the pab and had to 
bed I or^ t obtain reitf There 

symploens supmsOre of ct»ffitTV 

cal diatDoaa or probable aortic seir)B* 
made eisea here. _ .1, 

Ei If had as rt 

vtloped, nmamla boild, as M “JC 

dJS 0 pounds 

The hinp were dear the keart bordcri ^ 

maJ percnsswri Ltdts and there as M 
increase in aortic dnilne* The heart ^ 

rail, the rhyfkin rejrular Tbepaherst 1, 1 
hloodpre-ure 4 83 There 

frstaUoos of orgin< disease 0/ the aew ^ u j f< 

Uboralory stadies rerrakd '""S ^ Jw 

a Tta ..robe u ^0 .. JVSS* 
normal The venous pmoirc as 78 ' 
Thcarculaboo time as arm I toogoc. 
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The remaining cases were followed for 
periods of from i to years None have 
had recurrences of their pain All have had 
an increase in tolerance to exercise, and all 
have adequate “warning signals ” 

Caution is advised in the selection of cases 
for this type of procedure 
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*i8 SimGER\ GA-NECOLOCX AND OBSTETRICS 

opentioo Snbsequeotlv thli component be The queition erf ImproTetnarf d om- 
came evident Tim mlgbt be inteipreted u dreukdoo by toefa procedare e ks ^ 
proof of an iimrovtd condition of the mj-o- earned out b tboe cun a, erf coot b- 
cartOutiL In Cam a the dfnical Inipresiion citbg mvolvfng u it dw» tbe qortki 
of a painJe* portoperativc coronax} tbrom the vaaomotor control of the rarwiry\e^ii 
bosis was aobsUnmtfd b> the elcctnxanllo- and tbe poaiibJe vfctooj drde fiema 
gram and iraa verified bj autoptr matamed hv the pain CoectfBkj i> v r 

Reference to the hutoncal detaiU of the raa> call attention to the furt that hJi 
bdiN-idual casea ihowi that for the most part cases followed there wu definite tid mi-e 
the character and radiation of the pab was impnjvnncnt b the toiertar for eoiot 
fanii tj’pic*! The fact that b Case i the Each of them c«n dot do more befjreBt^ 
patient in addition to a t^Twcai left svled the Vaming signal ihin he codd per^ 
anginal pain also had pain in a ahaipl} de to the operation before fTj.-rtitM-mj on. 
limited area on the right thigh b interesting tVi» run only iK^t thn m«vi»wtdr-n 

as u the fact that DO%*ocaln admbisteied aub- of coronary drculation biftfm 'Ctnf nt . 
cutaneoush b this area relieved the pain b In b^t of tl« aboie olaerva(joca.k«i 
the thigh while It contboed unabateef b the to us mat the btxadnral sectiai erf tb trt 
left chest and arm. In the rare btervals that five thoraac posterior roots efirttBlh irm 
thii patient was free of nab before operatioD all cardiac aiferent fiben cij occncd b tfe 
there was a cutaneous nypercsiheiu of mUd production of angbsl ptb. The opHL*: 
degree ow this area b the thl^ and for canbeperiorcDedlargcly withlocslortki. 
about 1 week foUowbg the operatJkia there and b our hwTvi« It d« not stho uk» 
was a slight hvpoeigeiia over the ame area, sbock-produdng as as equmlnlHo^m 
At tbe taree of ha last enmmatloo thW area bral rami sectccA Tbe oai; fsts^ h d- 
could not be demarcated. All patientA, of series was a patient with a coriihtfith b 
coume had a permanent seoiory loas over the blood preasort and a high depes orf srtaa- 
area snbierved tw tbe destroyed postenor sdeTCi& may cseii^ that ssi*®® 
roots. The area In which there was loss of bbalieo consti tutes a contrabdicatise 1 # ts 
setLsflbflity to pamiol stfmoh was greater in use of tha procedure. We aedd •!* ® 

Instance thiw that b which there was aider any roaAcd degree of 
loss of tbe sense of tooefa Onlr i patient, disease a contrabdlcatloo. 

5 Kerned at all disturbed by subjective that potienti who can be 
puestheslas m the aoesthetlc areas, and he cal means with any degree of 
mentioned them as minor annoyance*. should be subjected to this opmtfcc- A*» 

To tbe best of oar knowledge of the 4 pa mjection Is without doubt, a ufft proct^ 
tients who have now been followed from i to and ts itiH to be pre/erTed la n*^ * ^ 
almost 5 year* none has had any semblance however for thoK paUeots uw«a i 
of painf ul anginal attacks Since the operation, angina pectoris b whom tj 

Far 4 i K«< however some definite subjective unsucoiiful and for that mull ^ 

raamfestation that warns him when he reaches ccpbooally ftvoraWe rists b »bicn 

hli tolerance of eierbon. This seems b gen lira to avoid the 15 per 1,^ 

cral to be a Migne sense of fuUneas fa tbe neck result foDowfag sJcdodI bjeetk^ * ^ 

and chest, with an accompanvbg feeling of thh procedare to be tbe oirthod (o 
apprebensiDn. In reference to Case t we 
recognise the ancommon occurrence of even 
eitensjve cardiac infarction without pam But, The 
we beliciT it unllkel) for oce to Ihw as long Jected 
after the accident as this patient withont more tborac 
acute subjective datieis than she bad It b relief < 
further emphasised that she too had the icnted 
afore-roenboned wamuig signal a case 


coKcxr'io-’O 
records of 5 patients 
to an btrsJaial 

ic posterior roots on both _ 

)f intractable 
One patient died 
md ODcratiie mortality of m 
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-noK WOUETD HOUAIONE C o{ U^mg is 

COQ-E, so that rate dosage^ 

act attnbu^KnS: ^ br^at^ ^ 




Shs^ri^Sisrss 

been developed tor tn 


I,2i5) 


'“&..ce s«»s - 

cells ionn honnone-hh P iniurv although 

lactors as 


tS oil 

SiSSS2rJS=; 

section pxiowTH promoting 

-So's” “ss™ ,, 

It has been shown ^ promoting sub- 

-^^tffbTexS ^-Vj^re's 

tissue m ,E?ion show 




the release oi uc^v* , , gP niemuia“ 

; "r'SnlS.oS 

„«„r«tei> ^pi”" , „ 

„Uol?t .™to“2SSo„gpeT.odo! ome 

to a suspension ot ceus ov 


wth “Xbte p»« »' '"'■T”:® “” 

lSeX”?c3ei.be..o..bo.»cbc„l- 



THE WOUND HORMONE CONCEPT IN WOUND HtUEiC 

ELTON S COOk, PLD and JOHN C FARDOV ^LS., 0^ 


I N thii p«pcT wt »bh to bdicale briefly Ibe 
podticn oS diemial subiUncet, prodoc^by 
miured Enn; ctUi, ks the po«ib)e mtmaj 
(timulitft, or ao formadre atbiniloi, 

to vxnmd repair and, lo parttcolar to relate cer 
tain stedka carried oo in oar laboratorier o/ tUs 
probieKL We widi alto to broaden tbe woond 
pormcne concept to iodode oot only materials 
ahjdi ctinnilate ceOnlar proliforatkn bat alto 
matnialt which may tccekrate cellular metabo- 
Utm demng tbe beahng proctaa. 

It 11 not our pu rptwe to provide ao exhaustive 
review ol wotmi hoemoaes." Noraittheioten 
tMn ol the aatbors to r e t l ew tbe rnamfoU aspects 
oi wound heaPny This has been dooc lo the 
cxcdlent pape of Axey 


aOTTCB UOaUCECES 

Many years afo In S5S. \ircbow 
that healiDK was the reaolt at a direct stimuatioe 
at tbe ceEs by the tnomaUtm. Wkaner appears 
to ha\'e been tbe flrst, In Sqi to nggeat that the 
traomatie efect Is an radlrect one tbe lohitcd 
ceQi reietam^ cobsaoces (voood borsKaies) 
whxh stmmkte tbe Dormal to pnUleratloo 
Tbeae sugRsrictnt woe made with regard to pknl 
tissues. NotmtO jandiaterdlklthebotaabts 
Haberiondt and Reiche produce hnthci evidence 
t substantiate this hypothesla. Recently a aeries 
of researdies bv Boc^ and FngfWh has resulted 
in tbe isol&ticn {ram plant tiaCBes and SDbacqoeBt 
synthesis ol a fobatance whkh they beUexT to be a 
pVnt wound bocmooc snd have accotdlngly 
rMTwt traumatim although no evidence bu 
been adduced lor its increijed fonnadoo as a 
result ot injury 

Tbe appUcatioa at tbe wound hrwirwne 
bypotbesu to sntoial tivocs hbrwlse suffered a 
te iei e tirw btg In 189 W kh presented the 
hypothesis that the fonnative stimulus of \lr 
chow omiiits of substances scting Imn without 
whkh directly rtunulate celli to growth and 
proliietatloD tbe rimotaUng priodple would bt 
tbcrefarc, chemkaJ Id nature (Arev) N timlfl 
19S2 and 1914 did Naswilis present prchmlnary 
loformatka ajoceming the eusteocs of aramd 
tjoQiKswt. Necrobormones derhed from to- 
Jured tlMues were studied bv Lorin Epstein and 
ac^vn LaSimana at rW iMUlBtm Onl 


FraenieL Canel, u a rca^ of tn ix| ea 1 
studies crtcntGng bock to 1911, oUentit,. 
definite growth prcsnotiBgaiistiimiitetTy 
by Icoaij^ and are present b eairtdc car 
jukeSL ^ suggested (1914) that Oqkra. 
ebhoiated by the lencoi^lei, wm tie fdcr 
stnnuios to repair hi cnlmBlwnDQdL lakrCK 
be stated that. In sopct£ckl<pfthe£ri uakih 
lepara rive srimuhs mast CDosot cf tsstma!) hi 
the IniTued cdls th em s ei rcs. It s«leknih 
Canei and Baker that tbe frovth sethirr’ 
be attributed to ipCt products erf preecia^ 
pepddea) and to ghitsthione tad besv^ 

Xliiiy researches cDodncted bv Hunoett ■ k* 

plant «ntmjl tbsoes kd him to liena^ 
that the lollhythyi radkal b tbe esitatki am^ 

ior ctDular prnJllcraticsi and d n 

cnnchiakr hive bee© mide to wocBdtoCqr 
Hammett aod Rdmsnn- , , 

Baaed upon these oiaerwtioBi, m r.tairf 
embryock ertiacta, Jeucnc\ to, pnrfda 
rilk® product!, and ti** defOwtaa 
have beta made csi cjpertaenta] ud aia 
woundi, nJuaDy with a reprwted lenttaf ■0* 
it< lime. Reieieoctst th» orisRr*” 

b not within the prA-fece erf th hpfg* 

dlscosa in delafl the use oi nanv «iei 

which ha e been empkyed to _ 

healing such as urea and iHintefiL 
these mibstaaco occar natarsfly as, w 
In tbe excreta erf maggoti, there b a® 
which the authors are aware to ^ ^ 
primary itlasolos to wound repair u 
or the wounding hieli. Shmtuly fisat^ 
aithoush natural pirodocts, do j 

Witt ^ 


lure 00 thh Wv 


a ho points out the lid. orfuramnutrerf/T^. 

to the nature orf the arthe ^ ^ 

though thi« h«« been vanooslr ^ 

vitamins A and D and a rth 
Diesent case lot Wtarains n outhom of 


pieaeat case foe WtaraUw “ oou-*- 


tones, m mhkb acre oaeo ooi ^ 

but abo tat soluUe pieparatkeM ^ 
rat liver and spleen, iui rr^S 


rat liver and spleen, ha c)rt ns ‘^-» 
prohieiatko promoting 
tccunmbtlng In the viumln ccctaaiag 


ISO 



.r^PT W WOOTC HPM.WG 

1.. volition bolds in P .yjgtecbiuq, > {„rtorsniayb ,„„v vjbat extent „.j,ori« 


rtpstruction ot tiss normal, , pects oi tne p matenais, indica- 

Similar biKii^SS^ Acbibes tendon ^e ^wns at ^^^’^^e-bke substances and 

aeimatoVogy t ' lunng agents nicolmte aad, pyP sources oi 

conditions po^s being ^rrezse. m res- materials appear to ^ . g^.g^^uble prepara- 

. to“'“sSeSv“Stom».jfs'S^^^ “^'“V^^s^MobttS’eentam ^ 

SStS’S 0>.t\?!S.Tanb S‘S‘e if g 

^937^,,.^ Viv tlie U 
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turev WodJng w^li^ colluta ol mdult thne. 
Drew found th*t product* of autc^nls fnm dli- 
rategndng idoJl ccQi Inltixted the moIUpikatloD 
rrf luch ti*De ar«d pr od uce d jfroirth of explofive 
chinctcr H mrTw nukinK nbcultorr* of these 
in fresh medU and acain tdcGoit the autofjmd 
tmue crtract, be foood npfd deflenentkn to «t 
in uhlle tb« culturei wiuch (fid uot itctfve a 
secoad dose of the extract coetthmed to gnm 
\dgoroas]> Waltoo ooted that If a piece of rapid- 
Iv jtrmnng tJ*oe was cat In two frcrirth was 
<^ekved od the cat edn ^ was of the opfnion 
that this was apparenm doe to tmuoa), an that 
when tbe ceOi mtn the uoart edges had fonned a 
halo f braodung ceDa spreadl^ oat Into tbe 
pLascoa, oniv a few ceQi were prD}ecttiig fnxn tbe 
cut portwa. These cdfi pew iipUl; howtvei 
and after tbe Kcood or thl^ day nearfy equalled 
in width the outgrowth from tbe onart edges. 
Ttaltoo apparently [oade do speoa] isaoc of lo- 
u caae d prrwth after f pitr bat wma mainly 
btereatea b the lag period, 

Fischer io studying the phraKodKenkalnaUne 
nf growth promoting cobstances, empk n^d va 
nous methods of obtaining onbryo thsM ertneta. 
H found ( 917) that extracts obtained tn tiiDpI> 
cattjQg erabrvoa bt pulp with a pair 0/ acteiaa 
gave greater activating power than when thla palp 
was nbketed to pdoolng b a mortar with Uiw- 
gohr These re^ts *QRgeat to as that bju^ 
rather than cocipbte oortroetkn of the ceus 
prodnexs the hJgbest cooceotntion of growth 
proDMUBZ sabetincca. These experimexitB were 
repeated in our laboratocies with tbe ranw raaolts 
btateed by Fisrfjer Further work by Fischer 
( 930) on thebealbgol aoondif rifr* ha* shown 
that aft s stKcewdvc trauma dsatson tbecohares 
grew definitely faster than tbe undamaged a»- 
treJ*. He obamxd aiao that tbe meed with which 
woaod healmg tales place b aacn calCmes arald 
be measured aod was foood to be f verady pro- 
portMoal to tbe ge of tbe coltare. 

To doDoostratc tbe Hberaliofi of growth pro- 
njotteg fniatances frees bjnied t h a ne , a scries c< 
rn vitft cTperiiDenti aas mkiated m these tabora 
tcries. Emiej-oeilc chjck heart was dwwen for 
ophnlatjon, and pksma Drew’s sohitioD for the 
m«HtTTTm Tbe tisiac fragments for tbe aratrof 
cni tore* were hnmediitiri transfcned to hangbg- 
drop slides. The ptece* of tisane oaed in the 
eipcriroental groop were nbeed in a amfogtcal 
luoc and vasb^ tlwcoughly with Drew sohitlon 
by shating gentlv foe JO sccoods. This procedure 
aas repeated su timet with every pwee of ttsaoe. 
the old ftoid each Ume befag ppetted off and 
replaced with fresh Drew s sol ti«i- Thereafter 


tadi fragment of timx was irtBrimtf mfj 
caltiire aod incubated with the owod 
which was not washed. Grosth ■ 

were taken after an incuhatioc iwWc/fl ba 

The result* may be saDnrujijtd ■ 
Twentr four per cent of tbe msubri \jm 
showed gTOwtn ranging frocn m gmii to p« 
while b the washed ttees 53 per cot ^ W 
dthcT or w gmik CcnUtrrwk, e* r 
per cent of the washed tiaoes pwi 
ranging from /air to roy^ kDirSpcirtf 
the onvaihcd tfsaoes exHUted bts 

frcni / fr to rerf Thew rtsmi deidy i- 
cate that washW the tkaoe befxe eqtosb’a 
lemove# mnefa or the t io sTt li stirnlilwy sh 
stance! prodoetd throng biny by mtig rf 
Is refiected b subaeqaent i wa c cd (mtb 
\notber series of rifr* erperimati *■ po 
focmed b these lahois tones to detKistntora 
directlv the srimnhtjoo of growth ti s reaii 
bjnrv To niustiatc with any degree cfdjwn 
that tejured txswres Cbeialc rimrih 
subataies entails serml feanuciJ ifoitr. 
After a fragment of tame fa a plwns dc<lirt 
and OTWitrf it is eftta difBcnlt latH t» 
the cot portloo It freqnoitlj 
the art poitioe be racpfiilahle— tha t tk 
tani Dmqtritou* mlgraboo of cebpro^* 
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A SIMPLIFIED TECHNIQUE FOR THIGH AMPUTATION 

PHIL THOREK, M D , F A C S , Chicago, Illinois 


O NE hesitates to wntc an article on a so 
I called “new technique” for thigh am- 
1 putation So many operations have 
been devised that it is difficult to 
imagine another new procedure The procedure 
herein described, however, is the result of opera- 
tions preMously described and so modified that 
a simple effective technique has resulted 
This senes composes 40 low thigh amputations 
performed by the method to be presented Our 
results have been good and the mortahty re- 
spcctablj low In the 40 cases there were 3 
deaths, none of which occurred immediately fol- 
lowing operation Twentj of these amputations 
were done by the author, and the remaining 20 
In two surgical residents at Cook Count} Hospi- 
tal (Drs J W Howser and W N Knudsen) 
B} pa}nng strict attention to a few details and 
b\ carr}ang out the procedure in a step by step 
manner, the routine de\ eloped has resulted in a 
rather simplified amputation 

Lhason and Wright, McKittnck and Root, 
Callander, and Samuels have contnbuted much 
to this subject, espcciall} in the diabetic patient 
Their experiences tend to show that a supra- 
condxlar tjjic of amputation, e\en in the presence 
of infection, should be a rclatncl} simple opera- 
tion and should not result in a high mortaliU 
All of these authors cmphasire the importance of 
good preoperatne and postoperatne care 
Wide gcnerall\ accepted that spinal anesthesia 
IS tiic anesthetic of choice in the aged and in the 
diabetic, Samuels has reported excellent results 
with cxclopropane or nitrous oxide He states 
that since spinal anesthesia has a tendencx to 
diminish the blood flow in the extremities, this 
max be looked upon as a contraindication for its 
use in amputations He has suggested that this 
max ])hx a role in thrombosis in the arteries of 
the ojijiosite extrcmitx In our senes of 40 cases, 
-o patients were ancsthelircd bx cxclopropane 
and 20 with nitrous oxide Ether has been 
ibandoned We behex e that cx clopropanc is the 
anesthitic of tirst choice In the absence of 
cxclopropane our second choice is cthxlene The 
immediate postojicratixe course in these patients 
lias Ivcen mo'-t gratifxing 
The drqung of the jiatient, which at first 
thought apjKars to be an indifferent step, should 
I o m I) c Dfjarlmriit of surccrx I nuio-'iU of lllmoK C»wt 
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be done by the surgeon himself The draping 
should be done in such a way that the second 
assistant may execute internal rotation, external 
rotation, or elex'ation of the leg at any time with- 
out hindrance to motion and xvithout danger of 
contamination 

The technique about to be desenbed is different 
in that flap formation is considered unnecessary, 
no tourniquet is used, drams have been aban- 
doned, and cotton is used for suture matenal 
instead of catgut 

The position of the surgeon at the operating 
table IS important He should occup} a position 
opposite the leg which is to be amputated The 
reason for this is that since no tourniquet is ap- 
plied he should have read} access to the popliteal 
vessek These vessels may be approached easily 
through the medial aspect of the popliteal space 
To attempt a lateral approach to the popliteal 
x^essels is both cumbersome and difficult The 
first assistant stands direct!} opposite the surgeon 
The second assistant is at the foot end of the table, 
manipulating the leg into an} position which the 
surgeon might desire After a surgical team has 
gone over the procedure a few times, these 
manipulations become automatic 

The skin incision is so placed as to permit 
amputation at the lower third of the thigh This 
is the generallx accepted site of choice The in- 
cision IS made with a new, sharp scalpel blade 
Since tissues, especiallx tissues of lower resistance 
are readilx traumatized bx dull blades, we prefer 
to use a medium sized detachable blade With 
the leg fullx extended, the surgeon feels the upper 
border of the patella, and at this point makes a 
simple circular incision (Fig i, a) It has been a 
great source of relief to us to find that this simple 
circular incision allows the flaps to fall together 
and heal belter than do other incisions prex louslx 
used bx us This incision includes skin and super- 
ficial fascia Oxer the medial side of the incision, 
the internal saphenous xcin is identified, ligated, 
and sexered It is recalled that this xem runs in 
the superficial fascia and on the fascia lata We 
utilize this X ein as a guide to the sartorius muscle 
There is no undermining or undercutting of anx 
tissues 

The incision liaxing been completed a fresh 
scal]>cl blade is taken and a similar incision is 
made in the dctp fascia Our attention is now 
directed to the four muscles which he medial to 
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are placed pro\imally around the artery and vein, 
tied and cut short A double ligature is placed 
around the distal aspect of the vessels This 
distal ligature is placed only to prevent regur- 
gitant venous bleeding A hemostat may be used 
in its place We have found, however, that such 
a hemostat danglmg m the wound obscures the 
field The vessels are now severed between the 
distal two ligatures The atheromatous condition 
of the vessels are usually seen at this stage of the 
operation 

The sciatic nerve should now be carefully dis- 
sected out and brought up with a wet tape Some 
authors prefer to refer to the nerve as the pophteal “ 
m this locality Since the operation is performed 
above the pophteal space, the term sciatic is more 
appropriate The nerve is dehvered to the medial 
surface of the thigh, caught with a toothless, non- 
traumatizmg forceps, severed, injected with i 
cubic centimeter of absolute alcohol and hgated 
with a smgle cotton suture In some of these cases 
we have intentionally omitted the injection of 
alcohol into the nerve These patients com- 
plained of a greater amount of postoperative pain 
Such pam lasted about a week Based upon this 
expenence, we consider the injection of the nerve 
essential This also for the purpose of preventing 
the de\elopment of amputation neuroma (Fig ^ 
2, a and c) 

The second assistant is instructed to rotate the 
leg and thigh medially This brmgs the two 
lateral structures which are to be divided, mto 
view These are the tendon of the biceps femons 
and the ihotibial band (Fig z, d) The biceps 
tendon is the most dorsal structure in this region 
It can easily be followed to the head of the fibula 
if one is not sure of its identity This tendon is 
duided The ihotibial band runs a full finger’s 
breadth m front of the now divided biceps tendon 
It too IS severed 

Having detached the medial, lateral, and poste- 
rior structures, this leaves only the anterior muscle 
mass, the quadriceps femons muscle, to be 
dmded Immediately postenor to its medial 
border the adductor magnus tendon is found 
This enUre mass is cut through at that level to 
which the skin has retracted The incision 
through the muscle mass is carried down to the 
bone No retraction of the muscle is necessary 
since it retracts bj itself The penosteum is in- 
cised w ith a circular sw eep around the femur The 
penosteum is then elecated proximally and dis- 
talh with a penosteal elevator (Fig 3, a) 

It IS now noticed that the soft tissues fall away 
from the femur, but remain attached at only one 
point This point is postenor where the muscles 
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Fig 3 a, Elevation of penosteum following diwsion of 
sciatic nerve The nerve retracts The edge of the nerve 
IS depicted in the figure for anatomical orientation b, The 
fascia lata is identified and grasped wnth Allis forceps 
c Closure wath interrupted sutures 

are attached to the linea aspera If a few light 
strokes are made with the scalpel along this 
postenor attachment to the hnea aspera, the 
entire soft tissue mass falls away from the femur 
and can now easily be retracted upward (pro\- 
imally) 

If the bone is sawed through, 2 or 3 inches 
above the level of the skin incision, an excellent 
stump results We have no difllculty wnth pro- 
truding bone or pressure necrosis from the under- 
lymg bone The bone can be removed high 
enough, only if the attachments to the hnea aspera 
are detached posteriorly This point cannot be 
overemphasized Some surgeons insist that 
curetting of the bone is essential We have 
avoided it 

The leg being amputated, the second assistant 
IS now free to hold the stump He holds the 
stump in such a way as to permit its cut surface 



SCIRGER^ G\'\ECOLOG\ AND OBSTETRICS 


1 6 



1 •• 8qpc»pH«iiir cifokr oHdo. U Smpiihfd I if t, d popljl««i ^ 

dniucB cd mrdMl m tar o t i tan •aatteodonn Bt«ci KMUcns-rr c, TrwrUn oo ocA 
e, \ijMo«d7 d mednl Bni»cnktiire d, Aoiiamy o/ lUoiJ rataoktur 

the popIIte«J ipaccft. Tboe ire the airtorhit. become* umple if the foOoning o*nf»'0 jj 
facua acini membranniti, and •enulendmora eaecuted Th lode finger of the nrit bi» “ 

^aroed from iopcrfidal to deep) (Fig i baod c) pbiced agaJnit the pcaterar upect a the 

They are easOr identified and wpnnted fimeadi The bone abonld actuaJlv be fdt. Tthtegera 
other They <lo n t retmire Ugatwn noce no large then thnut laterally hogging the * 

Tneb nm Ihiocgh tnem. Twn of theae four face of the fennir tD the aay IIavin| 

nraade* the »rtorraj and the aemimembiaaoaaa, the popii leal art erv and ein mav no» te b«W 
re mojcolar In thh regfon the remaining tao, b> the mder finger and deCreied laetfiilT D* 
the gTiciiiJ and temiterafinnan*, are tmdiooQa. popUteaJipecefi filled a th pecobajattqyirr* 
We ha T noticed no ill effect* a* a roolt o^ cutting of fat- Stine of thb fat efing* U> ^ jV5*f 
through the motde. From the atamfpoint of In- bundle. There i* do dUBcnlrt horner jbW^ 
feclloo- portioikEfy the roM haoTlu* type the the pulsatlcA* f the popbteal artery 
importance erf a »Iiarp acai^ and the a otdonce fat Thi* liquid fat a eaiDy ^ ”tv xti- 
erf crathlDg the*e Uructurr* a rih Unlorc* or vt* by mean* frf a motat nwe ipo ey. T w 
beino»tat» cannot be o^erelnnhlIl^ea. I ou tel* now itaod out I bold rebel 
Knes a ha e not leen angle ca*e of gas rteiy the pjohatfoo* of abk± it* 
gangienc laible N ttempt 1* made l »ep^ 

FoBoaing the dhmoo of the four medtal arterv from the vein (Fig t b) ^ 

miade*, the nert «ep u the itolatioii, IfgaUon, The e i ae l* re Lgatetfafth No 4 

«nd dhiBon of the popliteal csMla. Thli atep t ui e* ahxb ha "e Leen dcaibled. T o nt* 



THOREK A SMPLIFIED TECHNIQUE FOR THIGH AMPUTATION 227 


are placed proximally around the artery and vein, 
tied and cut short A double hgature is placed 
around the distal aspect of the vessels This 
distal ligature is placed only to prevent regur- 
gitant venous bleeding A hemostat may be used 
in its place We have found, however, that such 
a hemostat danghng in the wound obscures the 
field The vessels are now severed between the 
distal two hgatures The atheromatous condition 
of the vessels are usually seen at this stage of the 
operation 

The sciatic ner\'e should now be carefully dis- 
sected out and brought up with a wet tape Some 
authors prefer to refer to the nerve as the popliteal “ 
in this locahty Since the operation is performed 
above the pophteal space, the term saatic is more 
appropnate The nerve is dehvered to the medial 
surface of the thigh, caught with a toothless, non- 
traumabzing forceps, severed, injected with i 
cubic centimeter of absolute alcohol and hgated 
with a single cotton suture In some of these cases 
we have intentionally omitted the injection of 
alcohol into the nerve These patients com- 
plained of a greater amount of postoperative pain 
Such pain lasted about a week Based upon this 
expenence, we consider the injection of the nerve 
essential This also for the purpose of preventing 
the development of amputation neuroma (Fig j 
2, a and c) 

The second assistant is mstructed to rotate the 
leg and thigh medially This bnngs the two 
lateral structures which are to be divided, mto 
view These are the tendon of the biceps femons 
and the iliotibial band (Fig 2, d) The biceps 
tendon is the most dorsal structure in this region 
It can easily be followed to the head of the fibula 
if one is not sure of its identity This tendon is 
divided The ihotibial band runs a full finger’s 
breadth m front of the now divided biceps tendon 
It too is severed 

Having detached the medial, lateral, and poste- 
nor structures, this leaves only the antenor muscle 
mass, the quadriceps femons muscle, to be 
divided Immediately postenor to its medial 
border the adductor magnus tendon is found 
This entire mass is cut through at that level to 
which the skm has retracted The incision 
through the muscle mass is earned dmvn to the 
bone No retraction of the muscle is necessary 
since it retracts by itself The penosteum is in- 
cised with a circular sweep around the femur The 
penosteum is then elevated proximally and dis- 
tall\ ^Mth a penosteal elevator (Fig 3, a) 

It IS now noticed that the soft tissues fall away 
from tlie femur, but remain attached at only one 
point This point is postenor where the muscles 
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Fig 3 a, Elevation of penosteum following division of 
sciatic nerve The nerve retracts The edge of the nerve 
IS depicted in the figure for anatomical onentation b, The 
fascia lata is identified and grasped woth Allis forceps 
c, Closure wnth interrupted sutures 

are attached to the hnea aspera If a few light 
strokes are made with the scalpel along this 
postenor attachment to the hnea aspera, the 
entire soft tissue mass falls away from the femur 
and can now easily be retracted upward (prox- 
iraaUy) 

If the bone is sawed through, 2 or 3 inches 
above the level of the skin incision, an excellent 
stump results We have no difficulty with pro- 
truding bone or pressure necrosis from the imder- 
lying bone The bone can be removed high 
enough, only if the attachments to the hnea aspera 
are detached postenorlj This point cannot be 
overemphasized Some surgeons insist that 
curetting of the bone is essential We have 
avoided it 

The leg being amputated, the second assistant 
IS now free to hold the stump He holds the 
stump in such a wa}" as to permit its cut surface 
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HABITUAL DISLOCATION OF THE SHOULDER JOINT 

S L ODGERS, M D , and F W HARK, M D , Chicago, Illinois 


R ecurrent dislocations of the shoul- 
der joint have been recognized for 
centunes, Hippocrates being credited 
u ilh the first descnption However, as 
in man^ other lesions, treatment has not kept 
pace with clinical recognition This, of course, is 
due either to (i) lack of full understanding of the 
lesion, (2) paucit} of therapeutic measures, or (3) 
inabilitj of the bod\ to repair itself 

Centunes ago the ailment was treated b\ 
plunging a hot iron into the axilla It is hard to 
saj how man\ cures were demed from this ven' 
ndical procedure No real rationale can be 
attached to the method as far as the operators 
were concerned, since microscopic anatomj of 
repair as well as of gross lesions were poorly 
understood 

In 1870 Theodore Kochcr, of Berne, descnbed 
his manipulatne pnnciples of reducing antenor 
dislocation of the shoulder These principles, 
although condemned b\ some, are still in modem 
textbooks In 1882, Cramer and others practiced 
resection of the humeral head for this condition 
1 888 Albert was ad\ocating arthrodesis of 
the shoulder joint Ricord, in 1894, was one of 
the first to do a cajisulorrhaplu Hddebtand 
attempted to deepen the glenoid fossa in 1902 In 
190 1 C Beck plicated the capsule and threaded 
siKer wires through the acromion process and 
head of the humerus Tne weeks later the wires 
were rcmo\ed Six months later tlie result was 
still good 

B\ 1909 Clairmont and Ehrlich detached a part 
of the jiosterior deltoid, passed it beneath the 
subcapilal jiortion of the humerus and rcattaclied 
the muscle flap to the mu'^cle bod\ antenorh In 
1917 Claimiont strengthened the coracocla\ icular 
ligament This same \car, Joseph ga\e the tech- 
nique of icnosusjxinsion b\ placing dnll holes 
through the acromion and tubcrosit\ of the 
liumerus In his method, fascia lata was used as 
the susjKinding material 
M Henderson de\ised a similar oiieration m 
1021 but used the peroneus longus tendon in- 
'tcid His artii.le of that time states that dis- 
location of the sliouldcr is not more common 
demonstrates flow wonderful are the mechanism 
and muscle balance that preecnl such an occur- 
rence In further suppiirt he sax's, ‘ I mi con- 
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1 meed that some altered muscle tension has to do 
with the production of the dislocation This 
muscle tone may be caused bj an alteration m the 
relationship of muscle to its original insertion, for 
example, it has been claimed bj manx that the 
relationship of the supraspinatus and infraspina- 
tus to their insertion is altered by their being 
partiall}' tom off at the time of the original 
injurx' ” 

In an article xvntten in 1926 Henderson states 
that, in recurring dislocation of the shoulder, the 
head of the humerus is practicallx alxxaj’s down- 
ward and forxvard There is no mention of dis- 
turbed muscle relationship In his senes capsulor- 
rhaphx gax 042 per cent cures after 5 } ears Hoxx - 
ex'er, Henderson beliexed that tenosuspension 
xxas better 

Carrell, in 1927, was using the long head of the 
biceps brachii for the repair of recurrent disloca- 
tions In Carrell s ow n w ords, “ The biceps tendon 
was sectioned at the lowest lex el and reflected 
from Its sheath up to the point xxhere it emerges 
from the capsule The distal end was fashioned 
into the coracoid head of the biceps A stnp of 
fascia 6 or 7 inches long and i 5 inches wide xxas 
sccurelx fastened to the free end of the biceps 
tendon A posterior incision xxas then made, ex- 
tending from the acromion downxxard on the 
posterior surface of the arm 4 inches The deltoid 
xxas separated and the teres minor exposed The 
biceps and fascial strip xxas noxx passed under the 
neck penetrating the capsule, in and out at txxo 
points. It was then threaded on a special instru- 
ment fashioned like an aneurxsm needle The 
instrument hugs the capsule and emerges just 
aboxe the teres minor, xxhere it is secured through 
a drill hole in the acromion Carrell states that 
this method is good for anx tx'pe of dislocation 
Nicola in 1929 presented, ‘ A new operation,’ 
for the repair of recurrent antenor dislocation of 
the shoulder He uses the long head of the biceps 
brachiiand Uireads it through the head of the hume- 
rus Nicola argues that this operation can be 
used when the pathological condition is due to 
bonx, muscular, or capsular defects or to anx 
combination of these defects 

In 1038 Bankart published an article entitled 
The I’athologx and Treatment of Recurrent 
Dislocation of the Shoulder Joint, in xxhich he 
strc-sves that recurrent dislocation is not the ordi 
20 
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to lact diirctly npwird (Fig 3 b) The fatA 
Utm b ca^y ^dentlhed u « stroog byer cain- 
pietdv coandJng the thigh and KirmuDdliig the 
rauadf*, -eMck, od Dcn-e*. Thu hjtr b pMcd 
up with Alla f rtep* and fijtuml, trairn' cr icly 
adth a few Interrupted cottoo aotuie*. The 
maadeaareootsutar^ tonther Iheappmxlma 
tbn of the faada lata guloa the miadea over the 
end of the bcoe lo that the cut muaclc KuCacea 
touch each other la thb wa) do dead cpacea 
result, and do antana are placed tn the muKka. 

All that lemalia dow Is to approximate the skin 
edges. The ease altb which this ts accnmplisbed 
b giatlfvdng It b sarpruiog to find that although 
no fiaps have been faihtnned, two well approxl- 
mated flaps lesulL At each comer two tmu sUn 
taha, d(^ ears, result. These may either be 
t nmmed off or left alone. We prefer the btter 
smce we bavT found that the skin at the edges ol 
the srotind shrinks and retracts b> itself 

The resultbg scar U at the end of the stcosp. 
This ma> be oitklml by some as prododng a 
potnful ma^bt-bearing stump Thst ms} not be 
a valid cnbdsffi sbtce the artifiekl limb of today 
does not apply pressore t the esd of the stump 
■lone. Instead the pressure b applied ia bucket 
bihton t the sides the eitremity and to bony 
procnmaices, as the achlal tubeosm as weD as 
the end c£ the bone. Thk, bos ever b saD a moot 
quesooQ. 

A hght dresSLOg b applied and b held in place 
by adhenve tape which ts ot ppbed loo d^U> 
Circular bandages have been abnttdnoed b^ose 
they have a trndesicy lo constrict and interfeie 
wltn an already impaired oicubtkn. No spQnt 

tiactxn apparatus is ipplied. 

These padmts are told to move Ibeir stumps as 
early as poss^- An attempt b made to have 


them out of bed oa the second ee tkiri cnS 
operat]-eda\ Thb a oot shrsii prwftkhj 
tbe mlc i the majority of cases. DbieUi rr 
mmediately returned lo their del trsek t 
rhnens. Ei-ery other inture b reawiei « (h 

if th or sixth postoperath e day tal, H lien h r 
the remaining suterres ire ren»ed«ih 
following day 

I noce c/ these ^ocases sere dndMi«d Tt 
dmla or not to drain these ir umr* b sd s eu 
quesboD \\ e have adhered to dw ibl 

a drain acts as s foreign bodv thi-nJiy 
drainage, deb vs healing, and mcDurttes mkctki 
Cott n sutures (4) have been used tbrcujtaj 
tbe entire procedure bccanse h does oot prskn 
draining sinuses and beeauK K leselo ■ 1 
smoother and shnpler operating teduJqv 


coxn.tr«a.\s 


I A tedudqnc for thigh impDtstkQ ha ka 
d es cribed 

The importance of no flap foemstwj ul tb 
ocnbakio of the use of tbe tooroiqoet b« ten 
suessed, 

y Dralos In these postepenthe oohkM 

4. The pcaafbk ddadvaalAges c^ipaslu^ 
theab in these eases haw beta poiatra «t 
y Cottoo was used u the aitiie saieral 
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DISLOCATION OF THE SHOULDER JOINT 231 



Fig 3 Chiseling free the tip of the coracoid contarning 
the pectorahs minor, i, and biceps and coracobrachialis 

concerned Our present interest centers m that 
part of the capsule anterior to the shoulder joint 
Slightly below the coracoid process is an opening 
which IS the foramen allowing communication 
between the shoulder joint and subcoracoid bursa 
Occasional!) this foramen is beneath the upper- 
most fibers of the subscapulans In order more 
thoroughly to eicamme the capsule let us enucleate 
the humerus from its end of the capsular tube 
(Fig I a) 

On inspection one does not notice anything 
unusual about the capsule hut upon taking it 
between the thumb and index finger two areas of 
thickening can he felt These bands begin near 
the upper border of the glenoid and run forward 
and downward toward the humerus The upper 
IS known as the middle glenohumeral hgament 
(Fig la, 2), and the lower as the infenor gleno- 
humeral hgament There is >et a third which, 
because of its location, cannot be so readil}' pal- 
pated It IS the supenor glenohumeral hgament 
It begins at the upper margm of the glenoid, 
bifurcates to pass around the ongin of the long 
head of tlie biceps tendon, and continues to the 
neck of the humerus superiorly (Fig la, i) It 
lies directh under the coracohumeral ligament 
and should not be confused with it 
On inspecting the inside of this capsular tube, 
one notices at its base the glenoid fossa and about 
Its pcnpherx where it joins the capsule, there is a 
raised fibrocartilaginous band knowm as the lab- 
mm glenoidale or glenoid hgament (Fig la, 
Cunningham states that it is within tlie fibrous 



I ig 4 Cutting the subscapulans, 5, not too close to ts 
insertion mto the capsule and humerus i. Reflected tip of 
coracoid with biceps and coracobrachialis, 2, stump of 
coracoid process, 3, pectorahs muscle, 4, deltoid muscle 

capsule and attaches to the margin of the glenoid 
cavity, and that to some slight extent it increases 
the secunty of the articulation 
In the dissecting room we examined about 40 
shoulders and found 6 instances of tears m the 
anterior capsule of the shoulder joint Three 
tears were between the bony glenoid margin and 
the glenoid hgament (Fig ib, c) Two presented 
a rent between the glenoid nm and the glenoid 
hgament, and a second tear between the infenor 



Fig 5 The artist’s conception of the tears as viewed 
extmcapsularly in the depth of the w ound The most f re 
quent one is in position 2 Kot mfrequentl} the middle 
glenohumeral ligament trav erses this rent, instead of being 
tom with the capsule, i. The site of the tear at the glenoid 
nm, the glenoid ligament going wath the capsule Techni 
callj this 13 the most diflicult to repair as there is nothing to 
sew to except the bonj glenoid rim, j 
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liK bitotlwikwUer lomtihfT rtiniTvmJ erf thf W*d rf tithwnw 

Wttcb«d t)J l}|( nm <jf Um fWiXM krt cwUm ibe thHmrd tmofmlw fixwwtj 
« U» *ie*(id hjiMt ud ^ rrpnnt tW 
tt U« tbicUiitas b tb* ofagfe ksm u inrkM- «nd felnr 

l^C,Tewbfrtft»rf*rftii|rte»« 
rti 4Ad the inrtDiij bcMwnt, 4 B K«et b«t««s tW h«tf> w {jrwte- 

h (ir a ff iti 4 Kffit boBtinlvt/d fnn Uae 


urv oi ardku> uiimuc ditloatiofi. 

Tlutbt e\ ordiaan dbtxilioa bduei aftll 
on the abdcKted of ocrtitntched «nn tod b> 
deflection &g&J act the croa loo, the bead u forced 
doernwird thn»)(ti the cipcule tod be1%ren the 
subecapukrb u>d tricep* nnicde* Tbete bee) 
after the dklocalicM a redixed 



laovn* bccDn t he d* ide cr^ti tW 
ccnrcBd rmm ud ■ dJmed ta«*rd tb* nlaeal c(a- 
roDd})e hjch H tb* mease d tb* crptuljc oa 


The recQfTWt Ijre ho* e\ ft b doe to 4^ 
f Tt£ on the thcpQloeT froo behind ee the dtt 
when the hlter b directed b*cL«nl U tb 
Injmy then, to quote Binlirt. Tbeheaddiit 
hmoenij b forced emt of the /ijl, •« bw 
ajee, but by djtm dme from Wund 
In its paswirc forward the heed ibeaxi «d tb 
fibroos or fitrotartOtifiDOOS lijtifljent fax* 
tudunent I the bone. The dettchmat auD 
o^■eT practioUl) the whole tnletior half a tie 
|tiei»d marpn- The rttioo wht the dot nt e* 
recurs after redtxdiwi b that, berm s 
the fibrous capsule beab rttdDr asd y** , 
there b no tendenn whale%TT for d* 
ulnsofd hpmm t to reattach iKb to the tr*r 
The defect tn the Jof t b, therefore, iniM*« 
and the bend o/jhe bn u icms f free toca wf* 
ward mer the ajiterioc esai^ cf the ?*»■ 
cavit> on the iLjhtest pjwocatiai- 


The shoulder Joint is a ball rwl 
In order that the raD*e mc^wo m ^t 
the glenord fc«a U quite imaD as ewapErt 
the bead of the bumemi. Coesequeat^tt" 


depends unoo the ma^cuhr aod Q]'^ ^ j _i 
ture* bout the joint Socneone hi* 
that the capaule is b and ihm - 

qoenOaJ as f as ctabflitv of the shooU® 
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^.animations - foregoing XfdSn- tiTo. treated paUenUs 
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ibe absence ol am signs gccnt, \he "'ooi our ca "opor'ant g 

\\ bother or ''«' uophoJoites, or Iw^ ^.ere di-=ea« ibe nght 

'^?i'irS"his"ems stool ^1''= '^gr^mosre.chisneU Pi;7,\^ our cases ab- 
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tlin. The puiext u (Rented «pt» oq Frtnuy 4. ^ 
At qMnBA tb« canDk tlMed K teu till }i 
bell Ihp Hill ttaeWd t the ftefujld marytm Thb laj» 
a u raBfhcMd atwl the wu w ■! bta b 

TW peatepmth coorte riace thai hu b«a snaxHitfo] 
Cab 4 G. KL, a^d *0 yean, bitmd ahtadrfet jma 
anb foeithallitBiBavWiiKir^^Twafdltn 
Ha ana as tnaied ftrmpfdna t Usddeloa fdu. 
Slcce then It hu be ta dUncalfil aa^ vxl rtmj« opedaUj 
h« beU b ahebetxa or hTpenztoabtu The patkai 
u operaud apcD od Janoarj 4. w, at npmiina the 
capaGWshoatd tsdi tear aheart >/ raa f tm tW gScaiM 
i/igrym. Tbe capesb aa sewed bto thb flap. The post 
oprntK anrae kaa bees can ntftd 
Caie ) J J a(r rj jna. la llaj ol (he padm 
saScred as asterkpr diabeaboa (d the ihoouer hOs under 
aoetTtJcii tnalacDt Fnan that Icoe an til lone, 
tbs ahoolder dUocated thacs. Each tfaos (as am aa 
purr eaaly dabcated and redoce j . Padeot waaoewated 
qm 00 Jaly j, gyg. A cooddeaUe portko <d tlx cas- 
aik asdesdroed Theopaile aanedlotolfaefleMd 
hh brawled cib. Tla postapnatWe ceuna was oamnl 
rol win he as last s«d ca Septenber gjg. the only 
cfiMbflty ai diftt bnlbdoo of abdactn asu ootward 
rotitkia 

Can 6. C P , atnd *> rrao. Ip tfaa taO of ojd, the 
oatm doSocated hit Idl ibiahls ble ptaytne hiellailL 
It as redoced by cbctor bat be hod ao LfmonBaaODO 
Sbee then It has dolocated aboert < dmei TVbsttlBM 
It dyroated u In the bar J gjg-tgia dortof 
hsiiirthin ftxK Ob Aafoct g, Ma, (h« padm aa 
opeaadopOB. Thoawu reu b tbs opKik Kndies 
Inf Thaopseb ts snored ki to the anoid ool Pot 
cpeidTe CDvm ta oBs^aafiL Ob nwi^ i fsr * 4 . 9«o. 
tw padot had (ood nac* naoaa aemb( iBaht 
decf ias e b otmal rwabaa R ■ new able to pay 
tiaihetbaJ flhnat troabk 

Cajx 7 hi L Kre*OM°<l^*l°eated theWIdmUer 
hik ka fKwflk At tbs toiM the sra •» radocad by 


decto' Sfasca then h* has (Edoeakd the tmwirdcna 

nre ka bs was aikep On Hank ^ tv:, 0, 1^ 
■ sperartdipos A bek tear was wnndrapik 
A iGfkt aasnt et iranibtka t^as w wta TVs 
nk was labricated with dik s a tu tg Tkt 


TcBia In the capnie thcihoDUcrjabd-dr 
tbe mbdcapnkri* can be dffrwatgtd h b* 
<D*cctin* room. Tbeir locatin tirfe* ijti 
■ome bdng between tbe eilddle ted 
glenobumc^ Uyunent, kuh between tk {*«£<} 
UfUDcnt and tbe rUn ol tbe flcmld kaa, 1 hi 
bring bUTDeralward t the Inlencr (locU Ip 
mest. This patbcJoffcal ptlore h ca at n!*j 
foood In tbe K) caQed dlr^ kra <£daatn d 
tbe ibculder joint wbicb a tbe Curaaerndb 
babitnaSy dhkocating ifacaiVkT RiTok d (fa 
mt baa teemed to be a prepe bafotia ■ 
trahnent fer preventing RbBCqwirtdiiiali*. 
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tion expose*! the hcirl to lower conccntration'i of 
tlie dnig thin diw'; intrwenous idmini'^tration 

Rrset-Tb Of TRFATWI NT 

In our 'y;ric‘; there ire 3 group'; of ci'-c';, tlOT'C 
ipp.irentl\ cured with emetine onl\ , tho'^c re 
quiring i';pintion in iddition to emetine, and 
those who were t rented ■'urgicnlK with or without 
emetine 

Cases treated ,i ith ctneiitie ouh Wien the dug 
no^is of amebic ib^cesb has l>cen made our pi- 
iicni'' ha\c been routineU given emetine as 
described I rcqucnlh a \en' fivomblc resjKinse 
occurs, and with continuation of the drug, appar- 
ent cure lakes place Nineteen patients were 
treated m this wi\ with complete recoverv in ill 
The largest total dose of emetine was i6 grams, 
the avenge 05 gnms Tlie drug was admin- 
istered intravcnouslv m 10 and intnmuscularl) 
in g In this group arc 4 eases with negative 
aspirations \\ e assume that Uie aspirations were 
technical failures, but thev mav represent the 
supixiscdK bcnelicial effects of hepatic plilcbo 
tomv Also llicrc arc ^ eases of bronchohcpatic 
fistula The majontv of this entire group were 
mitialK climcallv indistinguishable from the 
group rcquinng aspiration, however, thev could 
have been amtbic hepatitis, or eases with a small 
abscess, or represent infection with vcr> cmclinc- 
susceplible striins 

Tlicre are other chemoUicmjicutic aspects to 
the problem of hepatic amebiasis In one of the 
other groups a patient being given emetine dt- 
tenorated stcadilv after liver drainage but im- 
proved npidlv when vatren ihcrap) v as insliluled 
although there were no colon symptoms This 
maj be significant m the treatment of “emetine 
resistant’ cases of amebic hepatic abscess The 
colon problem is important in two wajs First, 
the mortalit) in the group with active colon 
disease is considcmblv higher than in the cases 
with latent colon infection This indicates the 
need for active colon thcrap> in the group with 
activ e colon lesions Second, in all cases the colon 
infection must later be treated as a part of the 
program to prevent reactivation of the liver 
process This hazard is cNcmplified m our senes 
b) 5 cases in which patients had previousK had 
amebic abscess i month, 2 >ears, 5 >ears, 9 jears, 
and 13 jears, respcclivclj Part of these may 
have represented new liver infections while the 
remainder indicated reactivation of old ab- 
scesses An aid in measuring inactu’ation of the 
infection is theblood sedimentation rate, and, used 
in a small group of this series, it has constituted 
an important guide in indicating the need of fur 


thcr treatment, when on clinical grounds it 
would have bren di'^continucd In the '• ) ca'^s m 
which autnjisv was earned out the mimlicr of 
ab'iccsH.s found varied from r to S, ill were on 
the right eveept in 2 eases with i taeh on the lift 
in addition to the 2 on the nghl in i e.i'^ and 1 
on the right in the other 1 he diqilingm w.is 
perforated in and not i>erforatcd in iS Flierc 
was a colon ksmn in 14 and none in 10 a colon 
perforation was noUd in 1 casts ind 111 1 of iht'c 
there was noted also i iicrforattd amebic ajiptn- 
dicitis 

Cnies treated nth emetitie and aspiration \ 
second group of c.iscs arc those in which, after 
emetine has been started the response is not 
satisfactorv, or a mass exists, or a verv large 
liver In these aspiration becomes necosarj , and 
It niav require repetition For this procedure i 
cerebral vcntncic needle is an evccllcnl instni- 
nient, it is of large bore carries a sivlct, and is 
quite blunt, favoring minimal dinger of hemor 
rhage The skin and undcrlving fascia mav be 
mclcd with a sharl pointed scaljicl to facilitate its 
pas<yigc If an area of edema or loaili/cd tender- 
ness exists, aspirilion should be done at that 
point If a mass exists, aspiration should be done 
dirccUv into it The problem ciscs arc those in 
which localinng phvsioil signs do not exist, and 
thusc arc usualiv dome abscesses It is usuallv 
recommended for such eases that aspiration be 
done through the tenth intercostal space in the 
anlcnor axillarv line and that if the needle be 
passed upw.ard, inward, and backward not more 
than 3 5 to 4 inches, the great vessels v ill not be 
injured We believe that dome abscesses arc 
rcadilv missed bj this technique and prefer to 
aspirate high along the nght costal margin, going 
upward, outward, and backward In no case has 
emetine or lijiiodol been injected into the abscess 
cavitv ' Routine smears sliould be made at once 
to exclude the presence of bacterial infection In 
the senes herein reported treated bv emetine and 
aspiration there are i8 eases and no deaths The 
amount of emetine given varied from 4 to 24 
grains, the injection Ijcing intravenous in 15 and 
intramuscular in 3 Tlircc required •, aspirations 
and tlie largest amount aspirated at anj one time 
was 2200 cubic centimeters, the lowest 45 cubic 
centimeters Tw'o cases are included in which at 
the lime of laparolomv an abscess was discov'cred, 
the abscess was aspirated, and the abdomen was 
closed witliout drainage The question of mul- 
tiple abscesses requires consideration In 7 of the 
24 lutopsies, multiple abscesses were present In 
none of the treated eases was more than one 
recognized This discrepancy could be explained 
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B«*ioe of tbe»e tvo funduDental Tamtiooi, 
foar iyndrDirm ire Mn tn »cnte coatal migln 
ijTHlrQiDe, t diTDcjc coatm] majjin tyiulniiDC, an 
tmte polmoiuLry and a chrocdc poliooDaTV ■yo' 
drocQt. Each of the four foTohrea a Kpaiale fiAt 
of differential dk^uoaU. The chronic qrtH mtnr 
at the costal marj^ inclodes the ^nfrat 
These may be mbdiijooaed as maEacain of the 
In-CT, ftomaefa, gall bladiier or co£>q drihoats, 
amyWd disease cchtnococcni cyit, pancreatic 
or hepar lobatum. The acatt svnlnnEtc at 
the coatal margin Is more freqoeotlv mtsdlag 
nosed] and b usoalty mktahen for acale 
c\ititts or pesetrathig or perforated dnodcoal 
ofcer or abacesa comiiJcatiEi chher peptic nker 
Of cboiecystltli. Ute chro^ polmonary syn- 
drome dcadv resembla aroerr of the loro lobe 
vhen chrotuc pnetnoonltli exists vfthoot plenral 
effuskm, wherw If effoston exists toberrukalt o 
cancer are usoally considered tespoostUe. In the 
acute pulmonary from baml pnepmooh b re 
peateoly dfignaied and e mw e an a b added when 
effasLon cccnra, cc an acate pVnrbT with effuskio 
b anOBdeTed to be preaenL In sncii cases a bmv- 
ehlal fistula may fortimateiy ocettr and the ap- 
pearance of tn^crrT sauce spnCom developa a 
cor rect dbgpoab, li the left lobe of the Uro be 
Involved br antebk abacesa, again the process may 
be acute o chronic, and the pheoanom ocdu In 
the epigastrium rather thin at the left costal mar 
and If traasphreok effects appear they are 
Ukely to be perKudbl- Inordertoattaloanrhlgb 
degree of chnical tcanacT amebic hepatic snsceas 
must cocibtaitly be tdded to the passfbDitles En 
diffoenttal dlipsoats m each of the foregnfiig 
sIUmtloDa. 

A few general dkgoostic oooslderackns should 
be empbasiied Hepatomegaly b a constant fea 
tare, c^ten detectable in the bedside eramhiatton. 
and usiall> demonstrable b> rocntfenoloficaJ 
study Even with dome sbacesa es there b ^ten 
downward enlargemoit In the very chnnlc 
fw« an bacess may point and prodnee mam 
which can be recognised to be arisfDg from the 
liver Ooe of our patlcnU had nch a mats (or so 
years and the coodltico simubted eery closely 
cchlooCDcaii cyst of the liver 

When the pbepomc na of amebic abacesa are 
snperior instead of antcrw ray stody will 
accurateiv reveal the phrenic o tianspliraih: 
effects, the most chan ct eristic changes are. as 
crepiiasbed by Oefasner a tcrio and medial In 
the lower nght chest. Elevatioo and immobtlity 
of the dbphragm are the earliest findings. Poen- 
iDcaitb or pleads alooe or In combination ocenr 
as the leiloo pro gr cj aea. 


Tbe systemic features are not qwiflc fc 
aUd the extent and icnteoess of tk Irw b/t 
Two aspects should be enmtarijed. Fa*, 
sweats axe freq u ent In the chrooK aa H 
should serve to raise doubt 9 the or 
dbgiHaed as cfrTbosb or cardnera cf tie br 
Second, In the acute cues, chllb awr be wr 
standing u to suggest tbe presena cfiytiH 
bftb or malaria, or if entti, t eWa 

gftlc baib b Hspeclrd. 


The primary basb for cure of smeUc ibeir k 
emetine in so&dat doaage. AmriicslraBhi 
spcciaJ type of liver Dccr ms , u ba [aaaB,af 
emetfoe b ipprccrimately u amck s greft ■ 
neoanphewnme. If amebic sbaam «m Wiri 
upon u being similar t a biuhen do«a fsau. 
with aseptic evacuadon of Hs cootenti efta *- 
qoired to cHrohate a foreign bodr betnr b 
proper orlcn taboo for treatnwit aoold bt oak- 
Ibbed. Two betnrs have fended to coofre ib 
irtuatkc first, the frequent grots lesaaifaa *. 
or the poaafbb icttJ M i is epct cf tactokll^ 
don, a^ seeood, timidity In sdmbisfeTVj wc 
quate amrasti of emetine. 

The rtaemblsDce to hactenil Infecti* ■«) ■ 
stjDing In s ihhd of r^h nies the skee^f* 
tot was not anchovy laocx P0» tflt othgo 
cnaay white purifonn mateim. I sinmf^ 
butances It bad a very fool odor Aerwe^ 
anaerobjc cultures of tnb foul naUmI trsaW 

terlk. Eicrptl 3 cases In which ntaahe^ 

and diaphragm deatmedon rrhtrd. c^eTS^*^ 

In cur scries was stirfc, tl though tk kxiW^ 

secondarily Infected ibacesws h gh® ® 
Uteratoie u 14 per cent. ■ 

HeaJtadan In giving adcqoatc emef s* * 
pendent upon fear of lu capadtv I* 
myocardinm As a result many _ 

an*t»: abscess of the Brer have ret^ 
sioQ of cTccflent hearts but have “ ““X 
enUy treated amebic ilwcess. Wedo ortsd^ o^ 
iodiffcrence toward tbe dangers cf 

since amebic ai*E* b s btsl dbeast the ^ 

mast be destroyed. Our padenU i**" _ 

been given grain daily Intra 

uiuscnJarly f t> doses, thena rest Icafe 

the courae repeated u necesuty ^ 

24 grains ha t been giveo In this sf 
n~- cwrdlac protVan t*s der etyd 


reacliooi 0 / tbe patient are of gf»t 
trofUn* the therapy I tranwscuhr ada)»^ 
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Ik *Qpv»Q«hiKthflt,dniiBttfplratiooof»nil»c», 
the lomcred prmure irould tmd to breaL down 
the wall ol an abscm, or that cmetnic 

cmtroUrd a tmall aecond abscr^ W c probably 
had no treated cam with akkl^ irpantcd large 
abaceaei. 

Carer /reo/ed Jitr{ ally The BaTgkaIi> treated 
group co mp nm r6 cam, 14 adec^t^ treated 
idthemetine The mortahtv wai sjperceot. Thl* 
group b In DO way comparable to the pievioiia 
group In 4 there were acute hitiaperltoMaJ nip- 
tuiea, aod patlcnti were operated upon for doo- 
denai perfoTatiaDi aod 3 sorvfiTd. If each an 
absccM b tmall and baa emptied Itaclf drainage 
b of no value while li tt b large and aUII leaUng 
a abort period of dramiM blncfica led Inicaaea 
rfb cecection a ea done for aecoodarr lafecdoa of 
the pleora. Of time > 1 lr\-ed and tbe other died 
with tbe emrotma practical!) healed, and at 
autopn' an acUn amaH amebic Uver obfixia ctan- 
nmnlatbig with a broDchtB wxa atOI preaent 
hIao> amebaa were preaent even thougfa 16 
gmfau of emetine bad been gi en, probably an 
emetine resiatinl atram. Ten of tbe i» rwuainint 
deatha were b tbe 10 cam given practkally no 
eiutlne One death wu due to era dxaiaafe with 
a resultut poatope^tl 'e bacterw Infectkn of the 
IK-er It nu> be atited that Rigefy oaaBv la 
aecemry In 4 dtuatkiei (or aaleiy la erpoalng 
left lobe abaesaea, for acute reptsre becaoM the 


diagDoab cannot be made for pvofrafc 
ikma hi tbe ptniral ca Ur ickI lor dnktft U 
amebic ahaeeaa compbeated by Inctertil hlnrt^ 
For the ttnul C3»e the itrm of laigny anj 
danflcr of aeaxxbLiv Infeclwo craWoed wai th 
CN-ldeocc that it b unnccrwaiT absuU || 
rtauorable to coodode that the t»!iatib>n h 
aoigen ibnukl be confined to Unae doentH 

Of tfce Jd pa lien U open ted npoi ettela* fe doB 

v-arying frocQ grain to 5 rraim wwfktB hij 
cmaea, not ghrra b 7 caaca. The lntra\ciMifm. e 
waa oacd m 0 the btiasiuscnlar b 9. 

cnvcLCftova 

Our c oo c cptlooa of the foregofogprobiaskKc 
been mtrlcted by tbe impJaifcpa b tie 
tiDpfcalabaccB^aod ameblcdji^ccTy 7 k 
{haeuc h b do w ay coe6ned to tbe trrfro' th 
Brer kaloD b not, ^ tbe ufoal tenac, aa abets 
aivl ameUc dywntery actially deterfbn ceb 
the t fvt J f form of amebic coEtJa. The woftrrt 
muicled amcepdoDS hare lerml as a bub fcr 
bnnmeTablc dlignoatlc falhim. Reahnbcnlbt 
amebuab b epdanlc b tempente cOmates, ihl 
ameWcbefalic haem la ttecbJtneefbtr 
oecroaia, for which there Is tpeofie chaiwlhenf^ 
and that aseUc colitis b fwmnrri) a}mpio 
malic, wQl iwip b pea d m acre (reqeeet 
edoo cf tbe pjtm ce of tbe drwase end itBp«* 
tlw tbenpv ippEed. 



METAPLASIA AND CARCINOMA IN CERVICAL POLYPS 

JACOB MEZER, M D , Brookline, Massachusetts 


A CERVICAL polyp is simply a localized 
heaping up of normal cervical tissue It 
may have a squamous or a columnar 
L epithelial surface and its core may be 
fibrous tissue (fibrous polyp) or glandular as well 
(mucous polyp) Although its ongin is obscure, 
inflammatory lesions of the cervix are most fre- 
quently the background 

Cervical polyps are usually red, pedunculated, 
and fragile, and may be the cause of mtermen- 
strual or contact bleedmg According to Israel, 
14 per cent of office patients presenting them- 
selves because of irregular bleeding were found to 
have cervical polyps, whereas 2 4 per cent of 
consecutive gynecological patients admitted to 
the hospital for any cause were found to have 
polyps Geiger states the incidence to be i 5 
per cent of 2,048 patients seen at the Cook County 
Hospital The occurrence is placed as high as 10 
per cent by Fetterman who studied 1,000 g>'ne- 
cological patients 

There is general agreement that cervical polyps 
appear most frequently in the fifth decade and m 
parous women (7) As many as 43 per cent are 
asymptomatic as far as the polyp itself is con- 
cerned However, it has been noted by many 
that associated gynecological pathology is very 
often found 

SQUAMOUS METAPLASIA 

In cervical polyps as well as the cervix, subject 
as they are to trauma, bleeding and inflam- 
mation, squamous metaplasia is a process often 
seen, sometimes atypical, and not infrequently 
diagnosed as “precancer” or even cancer, for 
which extensive therapy is given Supenmposed 
cancer may be rmssed when a disorderly, anapla- 
stic and undifferentiated epithehum is ascnbed to 
an inflammatory or metaplastic change Because 
inflammation is so frequently assoaated with 
squamous metaplasia (or epidermization), cause 
and effect relationship has naturally been thought 
to explain the latter Meyer (9) believes that 
during inflammation, the columnar epithehum is 
hx-peractive, extends outward to the portio 
\ agmalis where it becomes eroded only to reap- 

From the Free Hospital for Women BrooUine Massachusetts 
anil the Department of Cmecologj Han-ard Medical School 
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pear during the first stage of healmg when it forms 
new glands As the heahng continues, the squa- 
mous epithehum again asserts itself as metapla- 
sia, pushmg the columnar epithelium back to tlie 
external os, in a reparative process 

These stages of heahng are mterchangeable 
Meyer explams the findmg of metaplasia high m 
the endocervTx or in the endometnum on the 
basis of squamous epithelial “ rests ” left stranded 
as a result of interplay of the stages of heahng, 
and cites evidence that m the 6th month of 
embryonic life the indifferent squamous epithe- 
bum lining the cervical canal is pushed out by the 
developing columnar epithelium Novak bebeves 
that genuine metaplasia may take place from 
columnar to squamous epithelium, but not from 
squamous to columnar Fluhmarm concludes that 
metaplastic squamous epithehum is derived from 
infraepithehal indifferent cells which become con- 
verted into squamous epithehum as a result of 
inflammation and crowd out the columnar cells 
That squamous metaplasia is a process fre- 
quently encountered is attested to by Fluhmann, 
who found it m 29 per cent of 100 cervical polyps 
Of 1,19s specimens of cervix exammed, 59, or4 g 
per cent, were found to have metaplasia He felt 
that since metaplasia (or “epidermidahzation”) 
is so frequent in polyps and cancer so rare, meta- 
plasia would seldom if ever be the forerunner of 
cancer However, certain atypical forms were so 
disturbing as to make differentiation from cancer 
quite difficult. In these borderlme cases, three 
principles are of help in making the decision 
(Schauenstein, Pronai, Rubin, Ewing, Fluh- 
mann, s) 

1 Atypical properties of individual ce/A— dark 
and dense staining charactenstics, irregular nu- 
clei, absence of regular order, atypical and asym- 
metrical mitoses are properties of malignant 
neoplasm 

2 Difereiitiatioii of tissue— In malignant 
neoplasms, the basal epithehum is irregular in 
arrangement and the cells he obliquely or trans- 
versely to the surface In epidermidahzation, 
the cells he in normal or parallel lines 

j Invasive and destructive properties of the 
proliferating cells (Although pearls are found in 
mahgnant neoplasms, they are not pathognomonic 
of malignant growth since they are found m 
normal tissue ) 



SlmGEE\ GYhECOUX;\ AKD OBSTETRICS 


cum 

How rftfn does ctrdnooH arise In cervkal 
Tio 4 \^ Iilulikifi hss had the ptt<^ ezperinace w 
CoQm la Dot finding a hik fniUiKC n( 

a malipttnt cervirai polj-p a/ier an eriensi t 
stmJvof cantrr erf the bqt preseaUa vtf) 
cons-lndnc photcolcrofTaph of an eartr aqua 
moos caf d n uui a r titm ahiefa be cab nper 
fidai cancer ” That this fa, (ctdeed, and 

p nytaa e t to iavaaloa and destnjrtiao If on 
treated, has been demacistnted dinkally at the 
Free Hcsprtal foe Wocnen (ii i6) where aD 
such iesfoos (uana^ found (n trratfne bfcipaica erf 
SchlDer porith-e areaa In the out padeat depart 
meat) are retarded ai cancer aiyl treated aa aoch. 
Me^-er baa repeatedly called attention to ihb 
earl) maOtnant iesion (lo) Perha pa tbe faQoie to 
reco(nue this early cancer has led t the popolar 
miacoDceptian that any cervical po^ la un- 
donbtedly benign and theiefore doea not warrant 
the tmibie and ei p en ae orf oaUniofical exaWn 
alios. As oppoKd to thbpiCTl of new Utbatof 
UtthertpooD abo states that 5 per cent orf polyps 
are maJitnant, and FcttenoiQ wbo placea Um 
tarideneg u hlgb as 6 per oecit fn too cxmcal 
poJ^itiidjeii It may be that thbbith incidence 
U due to the ladusioa of cases erf aKpacal sqoa 
tnooi meuphia aj cases of rmlitoeol oeo 
pliseoi. Other estimates as to the toddrpix of 
laaligtttnt fnwtbs In polyps are be f weea those 
two e ati c tu ea. Isiael has icnmd 1 7 per cent of 
ti7pobrpetobecanceroca Geig er ^percent of 
3 Day o per cent of joo nohmann, s 
per cent of 100 and CondJt. 0 5 per cent of soct- 
Otirr Isolated cases of cardoomaUns polyps are 
reported (1 4) 

caais AT TUX rate nosmai. roa aoKCf 

The recent finding within r daya of 2 patfenta 
ha%-icig cancer saperimpoaed on an othervfse 
benign crr^dcai polyp saotaiited a study of the 
tokmacopic abda m all cases of cerykil polypa 
roDOved at the Free Hoapttal for IIN ocnen. From 
September 1902 to October there were 

lUcjes ataiZiihiif in anicMl poij-pt. 0/ these, 
5JJ or j 4 per cent, were found to ^ ■eaquamocs 
or epadennUatkn of 

aetaplnstk procest arled from to marled 
tfcgi c e . Of these ifijb cases, r or o J7 per cent 
were foond to be coropbeated by caninomatema 
chances. Two were adenocardnocnaa, and 3 were 
carcioociaa. Two of these had oclgl- 
nalh been Jodged benign oce torien! la untiace- 
abJe and the other Is sUD all e after i ywa. 
Femrof tbcpjlyp**!'®’’^™^^^ typlcalincta 
plaaia had originally been judged maligoaat and 


afl were treated as wet, the padents wn ie«, 
am-e and weO-^ sK * and 4 yein hio n 
•pccthrly It b noUble that all 5 otctr- 
matotis polyps are asaodated wkh amnw, 
metaplaala and that In ^ the mrtipiuii: fri. 
theliora b cancerous. This atnld tend to irt 
that metaplastic epJlheDiun, thor^ aaiBbtri'j 
benign (t oat of 3 polyps, roochb ihned tta 
ebony) b not Imnrane to chirtt 

The tact that i polyp in jrc (j (a ij5j6) »a 
maSgoant woold ibov tlat the qrftLefiaa ntr 
cervical polyps, Jtm aa over the ctrrli bdf nnr 
be the seaferf maUgnant growth. Nobttucref 
tmdoubted sarooata definitely trbiog b a cm bl 
polyp was found. 


ilMfiiiid U Ctnia! 

C itt Ufv U b«. S-)o-«oJt, (Tw j, wpwU 
octijaxa, oe Sfpr ctitcf i, gjQ, U orrrciJ ;iir7' 
ceuxD^ bddcai u tb« tnatsMct of pnbfW 
kad Uid to no tyupcooattitngy i/iopwc*7w«e ehrt^ 
ccrvkal pohp oh chnn te a Bj’ laiiiacd 
Lhaoa cm 1 m aiirtaci rjm wm cyulalw Acv>f 
kenlo^yafio dcpo^tiiB (roapheb) k tk( t^eUji 
hjm whk hypoioatait. 7<m tk* bcjt af tW»tra 
ike t uaai ac i M ly fikeffaw bearac MctsffMbc Md 
do* Mkr Lk* inuwaort af dw cdmmti rliskes 
rpilbriiTO km U a^pcarrd is mUkr dsotRiMi Tk 
(raacwk wurtaetsad u IM linta far Ck M- 
pb*tk fTlrkoBw kkkfrexlM rnli^ilwiikr 

naohUdos (or h by ih* eeknow qukrwiv 

C«a MfsB N ft.«*4a.(nr 

QMddfan. nwgiabtd d Jydirirriwrf mw| tw 

Man sad prbatae. As beWtf taJ pafyp 

Frtcuarre, 94 aad ik* emtr **• caatmaid. Aa re? 

of tb« mViMUww l*d * 
f f ovk- f d Mtafq Mo l kyWmctowy Tha^oaO 
ud vtO 8 lacalkf km 

Mat d ckitBie afl ia wari o n Rrik tb ’* 

pnwst b ibaedaoca. Ha iarta;i«fc ^ 

<lntjce»dkm iba agin wafact bant cw.*** 

(Jude aod fBtaaw t yS lk ri—' i \iiiju w 
pf*>frtVo» rre wta m ika aotac* lacdgt 
tairted taitaanBSlfai. the cmkaJ fUadi kaJ 
■artadlr tartaon* ud mkd U adeacoatM* 
tm Tka* Iht ilcktco ■» kid do*a te "T"r^ 
uTaa|ca*i rf ampkak fibh^ 

u** UM maim m not T*t cpsctr by flaw 

Coxj ilrt Waer S* 

prfcjbaia. bad polyTRCWeiy a—v* 

the o*win*r (tandaki a i ili W*** * [*^**?j q 

baalfn aatiira. Tha krtfciar («cnw w 

dwlm Irrtiiatcly ama*td am aa 

of tha a tfema a atu a* natura d tie ^ 

kkh m bah* awleTTM aid rrF***' *" 

’"cm 4 Mr* 5 bo 
bw tbm had bm ao 

CTTvfcalpoJyp M «=3aed and iW “ 

Frf«-rr^ il 0J6 »«*« tke aristoal *a*«~ 
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padc I »(f(jun«i mclnM, total cf 
ca*ISfr«» b«r» ti fvliojti and aVo of -t«y 

Th* palinrt a« tfl aod ri) j vc«n htn 
u»<KO crmcBlpo^fa Urttao 
cla^ wwe Wl Th* iqvaacai mrupJutic fplttvtan 
hadrn* wActwV *»d t'f* pe»rt« bejmnn* to 
s»M tbrir spccanace. Ocrukul *riawt/kal iribsn 
eft Mr* b tbe t««] hvrcs. UoatNO tl^ra aa tand 
cftadMtloa od ao aaapW* at U>a tr!b TlikktUKaU 
[Jcurr aJthrrDd cth c< wtfdchrotitf tn ft»wafw' 
Ui adcMBatou fomucn of cmfeaj flandt. atniet 
cfo«U> and faaJmJacmratof rUajukj/T«t>^ W.n ttb 
rpOMiara Tbapc^ uIicb^r. 

Ctr rl mmt I Ctrrk^l fwt p 

C**r V ilr* \a 6*67. (Fm-j) 47 >1*] oU 
Mi’upa'a. aaareo b tWocrt piileatdrTiutaKMon jalj 
^ gap bcrasM of frT<7tiirnl aad prokirtfnl pririodi br 
yx*i A crMfairler ctTvtcal po^ at eadard and 
mwrttdbnln TVpatieit tttldltih tfirr /(Sfi. 
AlkwctMaOj Qkt po^ a* ttmrrrd hr cdBiuM flJ 
tWftga bet htrc and torn hj cotUritioc btrt ai ah f Bitftt 
•qDCooat rpttba^ct* Uch aifremlajidoa bpctcctMa, 
is adtataad< k « bm tfLf thatoacahatdiktfdtlijA Tin 
crtl* m dark atalnloK <atarxaAlcrTl,aod tbiaed nm 
cnt oAoMi n ra b tM Mrbo rpftiickcB 
Cu* B Urn B Na. (fix 6) ^4 j«ar oU. 

OEcmrrlcd ooISpara. rtb aetnfmae frm batorc 
awjpitiiMd of pfo bp af On Vptta^ 19. 94 aa 
bcMatal B«7TziraoD(atic H cmberur po^ at rc 
aastdardtMbM uca udtcd Tka mMortnoiB aa 
iropiied TV patyp at replied at breJc' Stvc* 
Boeibi bt«r ibe ptOcet li faif and eO ^ b avt 
oeiracnUe Utctm frail the pdyp tVaed oodem 
Bidem of nrardaab ((oareer b ooe ntace air*. tV 
artobtoe rr^iiida vat ibfclaMd t<> aa rcaVmC 
BaldW U^er xroalb of odb Ueb ere Bddemutud. 
dark »t*vonx and prmaud Tniiwriyff cdlMk Bnm 
per htik ts»« ficU TVre ataijrt oovnaAe 
C 1C C kin M \ (Tif ;aed ta) 4B>e«e 

oU tecenifEpara. racered the boapaul beccvM of pcnodt 
Vcfa csmt creiT rekt (re g vnetb anddailj birednf 
hicli htd aam^ Cor j raottV Un Nreacbe K. 044. 
frmbfe carml poln la tbe mW of crmbfT’ cenical 
tVac at mnM \ total of 4400 (afflifTas bw t <d 
rHfitniiadtSooncDticmof raj Btii\ee TVpaUot 
at ab a^ etl rear* later (itcrrmpK^ tV 
pofjp at on errd V otalatnaal vTmae* epatVOun 
c t cnp o at d cf dark ctauuDf aodifinacnied crflt hteaduif 
tb* nroeaa and iV artfkbofTiiB lUocH TVre at 
emnatm b ictt aad tktpr of tbe nactn aod uuauias 
nnoMt ere teoi TV avnuauitr<a ocrvKal laaDt at 
iltn toradrd 

Cm D Mnt St J N 5-4 *074. iH* 8 and V' 

41} jear (Jd oEtEarded valbpara entered becaaie <d v>« 
aMoanfol paia (or j jeara. rreiE(dar penodt, aod V« 

SatV* (re 4 jsra, tad dMckanre On V t ^eiaber p, g4 

CfoumrteT CTtAital poirp aa rcmot cd and jcniti 

■wter ped*“^t*^ •■^*’*’'’** at aVtreiaored 

Ujerttr ftcJi tV rarfare d iV pofjp at eroded **1 
the tt renn at edefBalma. rnEhratTO Uk acw and 
hrrei* jnflannnatoej ertW. TV erviocerNTcaf fUacb tod 
k»t iVv i Bo ci Ju a aecretnrT arth [1 aad ere arramed 
U ckne at«IalBO h Votan vx““*' Brttplittv 
rtwlbebvn TVm irta»d» ere ncneatetj amiarfd m 
IToiqw aad c iU e nM -lj pded crp frr>»int n paptOare pvo 
cr^et rato tbe hnoiaa TV fOtncate redoplvattrei iijpee 
rVt*i»Uc win, anl Irerrueat macaei jra evtdeaer of 

vnhfoa^ 


yearaklprVb^ e» totrf I V U ^ 

preloaxed penreb (re 4 amtV, ni WeVt ref Um* 
(or dijn lAer earti pnfaj \ JiiacW*t {.Or, 
cperatkn u dme oo VepteoAer j. V^lkL 
and cnsifanrter pnfjp a* rt»«ed. k*Hki 
eereb iStertarf^ tVpdjpiVatdiija«»»Tti 
b v» of tV x-ranm etovmt^ 
Ca^ the HafaK oCt ereattKtlj*r*»**udlVW 

tVJr vwow Kcr^ acthfcy rtpfbfj jn,rrtm 
erefnnrlubl tV tanfm aad doa ntacWrenrey 
bwtVae Ibeoadef rariedbwrtadbapr Mnban 
ebtOBntk, tjjd tboard fre q atit aan>r' wart ^ Lei 
err hbarre 

Betaoaa the had ben attached t> tW tammi 
eorvle, ikb patiest aa to be valcWd tl a- e l j aVi 
frether thcevpj t ikb tkae 


AXU\»tt or CAC.1 


Altlrecqi^ tLe*c 5 cue* td caidmia ki 
polypi \ti> Id 8^ frrcD ^ to 54 ton, the 
aymfc age cd 47 ^'nn b * A b tbe i^cadr 
T* ocnrrml in ntjmanW mJBpancJ aanti, 
and enh In a paUrnt bevood tbe B»n»Tgge 
Oue poirp «i rtitife)^ iacWenUl, eberw l><f 
other* vere b mtfcoU »he ctajpfained d | 
renhrprrbdL iDteraptoimJUnaJniiitTfla- 
tablet theno^paacsimlnboi p3iint,vb* 
tadafulh- un eto p ed n>aliyB3Bt |Tg*th. Tbn .1 
ve are t piake an earbf tSiirao^ d omlol 
cahcn rauUne (peeulutn narntflaorifl d nen 
(emoJe patient ihtxtkl be dace s* eHaibboanl 
«atriiratki*L A imublcedin* polvp il« 3 d be 
cxdted at tbe haje and ibe baae ib«ld U 
citilcHzrd. 

Id cate* ol abocrmnl Ucedlnjt o« »b«U at 
be hiQed bt a lilac acme of aecnrilp br 
and rcmovini' a cenfcal poJ^ Shtiple «t 4 * 
t4 tod) a pohp mar ddat the dltjnaw* « 
ihercceiarticccaDte of IdtetCnK SoebapW^ 
ahocid hate a careful pcMc ciainfn 3 U»- m 
errvij tbooH be meliciikaalr raauDftl for » 
plciooj area* often JrfcnUfietf br ftflore ^ 

»IUi SchflVrr* aofutioo If ti tolJe, tb^ 
•hould be (Waved unin tbe oat 

can be ihOTft miODacnpfcally CaiefaJ cwrltw 

of the endocereii ina the eodooetmt 
thcoW be done to rule oni the* wo* u W « 


nalipuaDcy , 

Totrp^ ahrwM oot be throvn Into tH «« 
aAet hot thooJd be ttudW b) tbe 
a ryen cue U Kpainota roetopbsa K 

here wed not be iDt fear of ccDCrt or prOJ^ 

The htodence of jmlrtnaacr <d ‘ ■^2l*d- 

le In* iJnce ooce cancer of Ibc cm ^ 

ed It B unpoitJble t tcD bether ibf =»« 
tailed m pof^T* or not 



mezer metaplasia and 
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Fig 7 Case C Cervical polyp mth squamous carci 
noma XqS 



Fig 7a Case C Cervical polyp with squamous 
caranoma Xi8s 



Fig 8 Case D Cervical polyp wath adenocarcinoma 

X95 



Fig 8a CaseD Cervical polyp with adenocarcinoma 

X185 




Fig 9 Case Cervical polyp with adenocarcinoma Fig 9a Case L Cervacal polyp with adenocarcinoma 
X93 X180 
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procf*. 

3. Critnls an cited for the dlaxnrxh betaecn 
metaplasia and cancer 

4. The dneloproeat oi squamnos metapbaia 
is eiempUfied 

5 Fire cases of ca rd n otm ahkdi arose In 
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6. Cervical polypi should be reroored and their 
bases cauteriz^ 

7 Id cases d abuvmal bleeding ther causes 
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eiaminatwQ before the cervical pol>p n accepted 
u the daily caoK of this bleeding 
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GRANULOSA CELL TUMORS OF THE OVARY 

WILLIAM H H‘\RRIS, Jr, M D , New Orleans, Louisiana 


T he subject of granulosa cell tumors of 
the ovarv has received a great deal of 
attention m the literature, especnllv in 
the last lo years Man^ ^ erv compre- 
hensive reviews of the subject with case reports 
ha\e appeared The purpose of this paper is to 
discern certain features relatue to incidence, 
endocrine influence, histogenesis, and pathology, 
and to emphasize especially the question of pos- 
sible malignancy of these tumors It has been our 
good fortune to encounter at autopsv a case of 
granulosa cell carcinoma of the ovar\q in which 
there was metastasis to the gastrointestinal tract 
In the Amencan literature, the actual descnptions 
of metastatic lesions are few' Bell and Datnow 
present a photomicrograph of a section of metas- 
tasis m the omentum from Dodd’s case of a granu- 
losa cell carcinoma The German literature 
contains sexeral reports of metastatic lesions 
Another feature, which is somewhat different in 
our case, is that death resulted from cardiorenal 
failure and the granulosa cell tumor was an ina- 
dental finding at autops> Bland and Goldstein 
(2), in a review of 31 1 cases, note that in only 2 
was the granulosa cell tumor found at necropsy 

HISTORV 

The historj of granulosa cell tumors has been 
covered verj' thoroughly in other publications 
Robinson states that earlv descnptions were given 
b> Rokitansky in 1885 and Acconci in 1888 
Usuallv, as stated by Pratt, von Kahlden is 
credited with the earliest definite descnption of 
the entity He reported a case of “ adenoma of the 
graafian foUicle, with transition to malignancy” 
in i8gs The name, “ granulosa-cell tumor of the 
ovary,” was first used by von Werdt in 1914 R 
Meyer followed with publications in 1915 He has 
subsequent!} done much towards clarif}nng the 
subject 

OCCURRENCE 

In 1939, Dockerty and MacCarty noted that 
there had been approximately 300 cases of granu- 
losa cell tumors reported In the Amencan litera- 
ture, however, until 1930, there had been only 3 
cases reported (30) Bland and Goldstein (2) 
collected 311 cases, which they used as a basis for 


their paper Other scries often referred to are 
those of Novak and Brawncr (18), Te Linde, 
Dailv, Meyer, Schulze, klaften, Szathmary' 
(quoted from Thornton), Habbe, Lepper, Baker 
and Vaux, and Wolfe and Kaminester (34) As 
will be noted, many of these are German authors 
It IS, therefore, obvious tliat while the German 
literature contains numerous case reports, the 
number of cases in the American literature is 
relatively few It is no longer bcheved that granu- 
losa cell tumors arc a rant} , but they are infre- 
quent enough and the details of the pathology 
concerned arc sufficiently clouded to warrant 
other reports and closer attention 

PATHOLOGICAL PlIYSIOLOGV 

One of the features of granulosa cell tumors 
that has aroused most interest is their endoenne 
aspect The endoenne significance of these 
tumors has been discussed, according to Butter- 
worth, by Schroeder, Neumann, and R Meyer 
Meyer states that cells of a new-grow’th may 
exhibit a specific functional capacitv correspond- 
ing exactlv to the function of the tissue from which 
they arise Thus ov'arian neoplasms may func- 
tionate and participate in the process of develop- 
ment of secondary sex characters The hormone 
produced is “folliculin” or the estrogenic hor- 
mone In a case of granulosa cell tumor in a 
woman 9 years past the menopause, Schuschania 
made quantitative estimations of folliculin Dur- 
ing a 5 day jieriod before operation for removal of 
the tumor, there were 326 mouse units of folliculin 
in the unne and 619 mouse units in the feces In 
the 8 days following operation, there were only 
158 mouse units of folliculin in the urine Sixty- 
six days after operation, no folliculin was demon- 
strable in unne or feces Palmer also made 
determinations of the excretion of estrogenic 
hormone by a patient with granulosa cell tumor 
He found that the amount of the hormone excre- 
ted daily by this patient was about four to five 
times the average daily' excretion by normal non- 
pregnant women, and about equal to the amount 
excreted daily by a woman 6 to 8 weeks pregnant 
However, a normal woman may excrete more 
estrogenic hormone m a single 24 hour period 
during the peak of hormone excretion (the mid- 
intermenstrum) than was excreted daily by this 
patient with the granulosa cell tumor But this 
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patkot wts bleed tng while ercretiDg tbe honnooc, 
■Dd, DoranII} eitrogen excretion k lowcit at the 

metacB PalrocT ako (oaivd that the tomot $n im 
cue cortained i 7 mllliifTama of ea tro gc n ic bor 
OMce Dcr Lilognm of desKcated tumor After 
operation, bocroooe excretion became oonzaL He 
further mggwti that tome of the borraooc imy be 
k>»t In the vaguiil bicedhi* artd, therefore, the 
eicretioo of bonnonc bj the kidoey wffl be dnnlft- 
khed In tbcae aiaci. Bknd and Goidatem ( 3) 

reporta erv fntcrectrcig caae of a 7 year oU gfrL 
Thta c hild iWmed peecocjoQi pnbcrtj She «u 
operated npon and a granukiaa cefl tumor of the 
left orarj wu remored. Eighteen rruolha later 
the retoroed to the batpltaf aiKl a Kcood hpa 
rotom^ dkfiraed a grannlaaa cell tiunor of the 
rijbl onrary wbWi wu removei Before each 
operation, there were larxc quantitiea of catro- 
fenic hormone in the blood arid tufne, whkh 
disappeared after operatlocL Six months after the 
secDod operation the eatrin prananev leM of 
blood and oilrte wu oe^the. Frank hu done 
coruuderabk work, n the btologicai i{gtd 5 cancc of 
o%'arun|TtnrthsbidiildretL Tm test oted bv him 
for determining the ea tr ogeiu c bonnooe cmtoit 
of blood Ttqulra 40 cebic emtuaettn of blood. 
Thli, u be ttitet, k too Urge an amouDl W 
chEklm Therefore, io chOdr^ femafe tea bo 
moae tests ibotild be dm on anne. 

Even Ter\ tiny tumors are eapabie of evoking 
profound body diartgei, u ted by Ncrrmk ( 7) 
mth tbar production of foUnlm. tbe features 
usually noted are tboae of effects of euem of thk 
boimooe Le precodota puberty retim of rag 
inal bleeding ^tec meQopa<ise menstnial dktur 
bancet in active ae life, hTperpkibc proUferatn-e 
endocDetmmi, pwaslble bre^ changea. Blerdlni; 
may be qahe regular { 7) suggesting that mso- 
far u mere penodic bieedlDg of the menstniaJ 
cyck IS cooceme d . folbcnlm pla^a the tB-onpor 
tant rAle, Hcmg pcNafblv an ntomatk and 
•elf reguktbg mechanism with pitmtaiy Inter 
reUtiocL 

Countua, PoweD and Bbch, and Iberi hare 
reported caaea of granakaa ceD tumors in whicfa 
within 6 moothi to a year afte remoral of the 
turnon, pcegnanc\ developed- Thk aupporla the 
belief that there k a rapid return t oon^oftbe 
bonnooai nd reproauctive svstaa foOowmg 
removal of these tumors. As Countiai sUtea ako 


t suggesta that large doKs of eatifn over kM 
periods of ihould produce i» pennaoent fU 
effects on the reproduem-e vHem, 

Besidei the a^iecti of estrogenic h nnooe pro- 
ductioQ In these cases, there arc ppareatlt ther 
bfcik^fcaJ effects. The \scfabetm-Zra>dek, test hu 


been positive In a number of fnsancei BkoJin' 

GoWstein (1) swgest that thk b rtHroa J 
cwnpensetiwy effort of the itrteiW nuhsn 
gland to counlertmiiDce the mama irtintT 
Soene of these turnon may also tmjdocrBrr-.^ 


Tbcae features have not \xm ad^lrfr^lH 
and need more attentuTL 
Thuj, the endocrlrie aspect of gnniksj al 
tumors Is of Importance from tie sun^efnl d 
the tumcKS themidvts. and ako becriuiif^ 
tnnily Is afforded for further study of tis e&rti 
of certain bormoces and the InteTrelilreiip s( 
the endocrine tvstem u ■ u hn4» 


rVTUOLOOT 

/■tWnac*. In the seria of Sothaan tla 
were o 9 per cent granulosa ceD tumoo 'im 414 
ovarian tomocs. In Ekf ten's isica, the hekevt 
wu 4x4 per cent, and In Fiuvet s, 1 4 per cesL 
Thai, taking these together there sere ii 
cent granulw ceD tnmxs in a gnwp of jA 
ovarian turnon. Scbal» found 4 casa traesg 4] 
ovirkn cardnoDiu omirTmg in 7,500 {vircs- 
kfwai casts over a period of 9>ean.TbcR[M 
states that granukaa ceU tnmoo ceestitau bne 
S tn 10 per emt o( all ONirkn tsidawMS. Tk 
iaddepce hu been gkm b) Doclotr ud 
MacCartr u 60 per cent octunkg after the 

nvMvi paTite 30 per cent between pobt^ tad tk 

dlnarteiuBi and 5 t 10 rer cent befere ad- 
desenoe. T Lfcnde itatea that the a erigeajir 
la 5 years, and that 75 per cent oconr iffn tk 
age of 45 >Tart. Accotnlng to R. Ifejer tky 
tie meet frequent women fnan 60 to 74 yein 
of age. Fahi^ In an anaKsk of w; cues a 
post mcaopaaal hemorrhage, found yr o** " 
malignant ervarkn neopksmi among whici then 
were only 3 granukisa ceil tumoci. 


HIVrOOECISIS 

There art two msln theories as to the etigk cf 
theae tumors. 

The first theory Is that of R- kl qq w 
grannloaa ceD tumors arise frean erBlcvcwJC ci* 
rests located In the medulla d the ov ar^ 
states that grannloaa crD turnon ari se 
unused cmbryociaJ grannkwi cefb in ^ 

oftheovary ilaaies of these ceOs are fo uodta ty 

ovarv of every foD term fetus. ‘Jwi 
ceDs have ako been found In the ov a^ ofa*^ 
These unnsed cells may remal in then umW 
eolkted ut wbich b cbarsetenslN. 
onbryonlc ovary Seemingly thCT cm 
without further diflereotwlioo kte bto Bb 

ooel ledt the aasunjption that, cb^ 

still unlnown cooditioeis they might il anr ««r 
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Fig I Photomicrograph of section of a primary tu- 
mor in ovary shoiving diffuse arrangement of granulosa 
cells X13S 


m children or in elderl} women be able to produce 
granulosa cell tumors Meyer records having 
found prohferations of granulosa cells in the 
medulla of the ovarv of a 40 year old woman 
Te Linde also had a case in which there was an 
extremely early but completely formed granulosal 
ceU tumor, situated in the medulla, near the 
hilum In adult life, the follicles are limited to the 
ovanan cortex Therefore, the origin of this very 
early granulosal tumor in the medulla practically 
excludes an adult follicle as its origin In the 
medulla, there is much ovanan parenchyme which 
degenerates more or less completely before birth 
By virtue of the position of this small tumor, then, 
it would seem that embryonal rests of this epithe- 
lium, very closely related to adult granulosal 
epithelium would be practically the only possible 
ongin of this granulosal tumor in the ovanan 
medulla 

Schiller considers that granulosa cell tumors 
develop from rehcs of the normal mesenchymal 
core of the ovary This infers, he says, that in the 
embryogenesis of the ovary, parenchymal rem- 
nants which did not enter into any relation with 
the ovulum, were left there Years later, due to an 
unspecific stimulus, the inherent tendency of these 
cells to form female germ cords shows itself Then 
there is first a cellular parenchymal proliferation, 
forming trabeculae Eventually, npe trabecular 
forms are noted FinaUj , there appear follicle 
vacuoles, filled with liquid, but no ova (Call- 
Exner bodies) Schiller also points out the fact 
that granulosa cell tumors occur frequently in old 
women, this is evidence agamst the conception of 



Fig 2 Photomicrograph of primary tumor in o\arj 
showing marked anaplasia of cells and hyperchromatic 
structure of nuclei X270 


the development of granulosa cell tumors from the 
granulosa of mature follicles— elderly women after 
the chmactenum do not have anv follicles and 
consequently no granulosa 

According to Novak and Brawner (18), granu- 
losa cells are formed in loco from the ovarian 
mesenchynne from which hkewise is formed the 
thecal and stromal tissue of the o\ar\' As they 
point out, this offers an adequate explanation of 
the apparent intermutabilitx of the ox'arian epi- 
thelium and connective tissue and of the frequent 
transitions betw'cen the two in granulosa cell 
tumors Thus, the finding of sarcoma-like areas 
in a granulosa cell tumor is easy to understand 
Furthermore, since granulosal and stromal ele- 
ments are both derived from the same parent 
tissue, they may have the same physiological 
capacity to produce the female sex hormone 
Thus, even an apparent sarcoma can exert bio- 
logical influences no less potent than an epithelial 
tumor of the same histogenesis 

This theory of origin from embryonal cell rests 
is also supported by Wolfe and Kaminester (34) 
and Schulze 

The case report by Voight is of interest from the 
standpoint of histogenesis In this case, there was 
a large granulosa cell tumor of retroperitoneal 
ongin with development into the mesosigmoi- 
deum He states that this case supports Fischel’s 
mesenchymal theory of granulosa cell ongin The 
cases of Ragins and Frankel and of Powell and 
Black of intraligamentous granulosa cell tumors 
are somewhat similar Compton reports a case of 
granulosa cell tumor of the left ovary, with the 
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ocamwtt* i6 jran bter fn tla mmc ptdeot ol 
vntiuT fnuaVm cvQ tanxir in the rigtht -nt- 
couleriae foU wUdi ru not «ocix7ied vltb tlv 
Ti|httr,iiT 

AsquotedfnsaPvB^tnd BhcL, Fisd»el«Ulc» 
that cenn celli «%tu(e (n the eotoderm tod 
Qugnte into the meaeDcbvTui cotte of the (er 
nu^ ridge where the tcmnndins CMteocImnAJ 
ceUt differeadcte to form prusi^al fotJKteL 
According to Fbchcli coo^t, the power f 
f rmbg tn oiwtn (min) b rfglotDH p uMcm ed 
b\ the TDe«en(£\'m^ cel^ <n t b^ tret which b 
gndaall rettncted to t onrrover Setd. thkh ia 
tnm ultlniiitel> becomei the gonad, nowerer 
the moenchvWl ceDi be>'oad this 6e(d rrttin • 
potentiahty for diffeimttition, tf wjcnobled to 
dereiopment. \tnalk)a in hbtokinctl etructore 
in grtnolou ccQ tomon 13 prohabl) dependeot 
upon the tage of dlSoendaUm n the totnor ceflt 
toward the adult grtnoiou cell form. Thb ex 
plainitht fo the wordi of Schiller the i amor* 
when unnpe b*\e the cbariaer 0 / coancctJ -e 
tf— tod then npe ihow ephhehal rtroemre. 
Thnv undiffcTmllilcd Isit pcneoUaDi qwdfic 
irTtnolo"* ceOa na\ recnitn 1 the temtorv origm- 
tUv oc oi pted In the Kerdtal fold In the tdidt, 
lhix«»ecitcnd*retropentoneall from the leflcin 
of the adrenal t the cortci of the mir\ It fa In 
tbb am that exUacnarian gncmloaa ceD tunion 
irj \ be erpected t occu 

(u of the fotegoinf attteiBentj and ca^ report* 
then, are cn aapport of the theor\ of embo®™*^ 
cell re*t* or m arian mca en divine a* the onffn of 
theae tnmora. 


1 The •ecm>d theory that of RobIawa,duB 
the t pri ma ry ortman capern (In a hldi be brUa 
(Tuokaa ^ tumor) ariie frooi cpahebl ek 
iDent* artuch cmilHute part of the fallr ionsrd 
K3 Kbrad lx hto ibe gnn ks of thrfmin 
fcfhdei. H pmeci* bbtofatSokwiol tedar 
which are itated to iho« ihegrwdaaltiusrdcaif 

C D baa ceQa of a rr>a£jQ fofhdr to a fslh 
ted granxiloa ccO tumor 
Id npport of tib tbeof> BDltenonh ks< 
made obamitloci cn the hislccnwil* cf orarai 
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diatlon the o 1 and man\ of tie hrr Ufchi 
dejeaented and dimppeared. S taaB er fofccfcj, 
bowrvTr apparenth were not affected. TV* 
nert* of mb leoMd t fne/eaw »1 dw1v b (ia 
ErentoiDr thej prcCJerated more npld h ad 
tn ided the WTroendiB* rtiwna, fcnsdist 
loaa ceQ tomoTL ThI*, tnen, o duect of*mM 
of an rtperimcnul productior of gramim r™ 
tujBora. , 

The maicdtT of offnloo bowerer bburorw 
the embn onfll cell origin of tbeac tanm 
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The deacrintlon* of the grow lod m kro-rtpe 
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;be H potind tumor dfwcrdxd hr Te t-®*- 
3roa*ly they ufuafly ppear 
Hm are itnooth firm, and oot adherrn 
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surrounding structures On cut section, they may 
be partly solid and partly cystic The cut surface 
may be bright > ellow similar to a corpus luteum or 1 1 
may have a fleshy appearance like sarcoma Micro- 
scopically, three ti'pes are usually descnbed fol- 
hculoid, cyhndroid, and diffuse The foUiculoid 
form appears most differentiated and most closely 
resembles adult granulosa cells, with follicle for- 
mations The cjhndroid type is somewhat less 
well differentiated, die tumor cells appeanng in 
columns or strands, between the surrounding 
fibrous stroma The diffuse form is the least 
differentiated and is the most difficult to distin- 
guish from a mahgnant ovarian neoplasm of other 
origin It IS usual to find areas which are more or 
less characteristic of any or all of these tj'pes in 
the same tumor This is in accord witli Robin- 
son’s statement tliat these tumors in the course of 
their evolution present different phases of growth 
which are not entitled to separate classifications 
The so called “types” then are only aarious 
phases of a single tumor 
Pratt, in an excellent article on this subject, 
gives a more complete description of the morbid 
anatomy of granulosa cell tumors 


QUESTION OF MALIGNANCY 

This IS the phase of the subject m which we are 
most mterested, because we beheve our case is 
defimtely a representative of the mahgnant granu- 
losa cell tumor Dockerty and MacCarty consider 
that 90 per cent are of a relatively low grade of 
malignancy On the other hand, Novak and 
Brawner (18) state that “the degree of mahg- 
nancy is considerably greater than we would gather 
from most authors, many of whom speak of these 
tumors as relatively bemgn ” They were of the 
opimon that g of their 33 cases showed unmis- 
takable evidence of mahgnancy, on the basis of 
the picture at operation and recurrence This 
would put the chnical mahgnancy rate at 28 i per 
cent Te Linde states that the majonty of these 
tumors are relatively benign but mahgnant forms 
occur (s to 10 per cent) 

The diagnosis of mahgnancy may be suggested 
by the microscopic picture, by the fact that recur- 
rences are found, and by the demonstration of 
actual metastases 

Structurally, these tumors occupy a middle 
position as to mahgnancy They are usually well 
encapsulated grossly and are nonadherent Mi- 
croscopically, however, the cells may be found 
invadmg the rather dense capsule and mitoses 
may be fairly numerous Te Linde found mitoses 
most often in the small tumors, which therefore 
appeared more active than the large ones m which 


there wras more fibrosis and degeneration Pratt 
states that, when malignant, they are more often 
bilateral Otlicr authors do not make this state- 
ment They must be differentiated from other 
types of primary or secondary ovarian carcin- 
omas It may be, as Pratt sa>-s, tliat the differ- 
ential diagnosis of mahgnant granulosa cell 
tumors wiU eventually depend upon whether or 
not the hormone estnn can be elaborated by the 
mahgnant tumor cells That malignant tumors of 
endocrine glands may be able to produce hor- 
mones which are the same as, or comparable to, 
tliose formed by the normal gland is suggested by 
cases of carcinoma of the thyroid gland with 
hyperthyroidism (Eiselberg) Also, according to 
Bard’s dictum, as quoted by Scliattenberg and 
Harris, it is stated that certain tumors continue to 
produce the physiological secretions of the parent 
tissues from which they arose We believe that 
our case also supports tins contention, as xvill be 
seen later 

Schiller is in favor of a guarded diagnosis of 
mahgnant granulosa cell tumor on the basis of 
histological structure alone, since differentiation 
from other mahgnant ovarian tumors is difficult 

Robinson presents 4 points of difference from 
other carcinomas of the ovary (a) umformity of 
the proliferating epithelium, especially early, 
(b) absence of mitoses with rare exception, (c) 
absence of infiltrative and destructive tendencies, 
(d) spread of the tumor by continuity and exten- 
sion, not by the lymph or blood streams We 
cannot agree with all of these statements It is 
clear, however, that the microscopic picture is 
certainly not one which allows for a positive diag- 
nosis of mahgnancy 

Recurrences are more tangible, chmcal evidence 
of possible mahgnancy Vanous figures are given 
as to the rate of recurrence Instances of recur- 
rence are reported by Rummeld, Bland and Gold- 
stem (3), Klaften, and Szathmary According to 
the latter two, recurrences occurred in 5 per cent 
and 10 per cent of cases, respectively In the 
cases of Rummeld and of Bland and Goldstein 
(both in children), no recurrence took place after 
the second removal Schiller suggests that these 
“ nonmalignant recurrences” are to be regarded 
rather as newly formed and independent tumors 
of the same type as the pnmar> tumor 

The reports of descnptions of actual metastases 
are not numerous Of Klaften’s 80 cases, 7 5 per 
cent were “inoperable” when first seen The 
usual sites for metastases are peritoneum, omen- 
tum, and broad hgament Bell and Datnow 
present a photormcrograph of a metastatic area m 
the omentum from Dodd’s case of granulosa cell 
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ttuDDT The ov-iitei wm Dot roDo-ed in thii 
cue bow em Another o< their pjtfcnti died of 
“genermJ pentonenl di*enilnttfao —no further 
dcKsiptkmbghi-en. InitillinotlKrof tl*lrCM«, 
niiHar\ meUitoe* jrm foond Kittered thjw^fa- 
oirt the bodv end cervix of the ntemi. 

}kletutues iia> ai>o be to mote dlsUnt ftrnc 
torei. Sohmum reported a n«» of btUtermI 
giairalo«accIltTiinoToftheovarie»iDt4 yearold 
woman, who died of an Hem lo day* alter the 
laiartai of the tiunori. At antopay metaataaea 
to the fir« and tecond aacnd vcrtebtae were 
foQod. KhiteaenoKintereda caseci(a9ycaroId 
pabcfit who died i year after apentKn whh 
metastaila In the brain. 

One other featort concerning metaatuea b that 
they may occur very hte Le. 3 to ii Teanafter 
removal of the prirnary tinrwr (Kleme) Klaften, 
ta^jetta, therefote, that the primarv rtnuor Inhlb- 
ha the formation of distant metaatajca ^ the 
■ame u matrrr e f rJltrW irwt cofpoiB tntea 

appear- to Inhibit the matnratioD of other folBck* 
b a normal oraiy It h obrkmi, th^ that theae 
cues most be obKrved over loof pen^ of time 
before a stB teazent u Co abamce « metastaaca can 
be made with certabtv 


CASE amiar 

OuroMbemdf ejnaraid Uu maa bp *•* 
a dedtt flf te the darfty aufftal « O ctiij g 6, mj b 
— h«npnr ww« QtyflOML Dorba tlw prVitXB ifap 

hibf appareeUy nflend boa RToLe Sb« u kaowa 
kypertAdi a wem J aratV a S htea y tefenbb tP tb« 
' h ocearraDCt (f aeiaal bfcchtu, «r- 


pcwbboc 
Od pbydc 


. Vj 


SImwm dl <brekf>«d, vcQ or 
t 4 nm d to be sboct jtub d tfe Sbe w b •cmf- 
cooidpa* Kata. Poptb were (boB ud fired Breatu m 
itnobic. The bean w cobrsed Co Cba bb ontoUc 
thriliwiupreaeat o^g the pfe c iM ila a u and iraCotic nrir 
Bxima bcanl here KUe* cnperaoit t bou bjof loaca 
aod tbt tntr ed(e ai pabal^ A Baall ataoval ^ AiU 
wu tbioabt to te preaent m ttv abdfna Ptniii( rJaaa 
at both Incr rrUcutCla a« ■otrd There **1 flacdU 
paobdi at tb* entire Wc ndt cd the bodx * 

EBorlbciid ftate, aod died bocn after her a-* 

the bowftal 

Tte ifixooaii aa ( ) kTperteoatra eartfao- 

Tucoki daaaio' ( Tc a r tr oTawnlar a enthg t 

beriopay a* perfortaad. The peritBoaaJ canty eeo- 
ihm ra obc cpitlmrtci of dear aeraiw Hold 
Abeot aoo mllf centhDetan d ilt^dy M(acMO«a (Wd 
m prwoit b pteoral carltr Tba haart ewbd Aro 
jrama. TVre ere tnly caipa for lita aomc aFo, both 
ibownK malted cakbeadoe TV bnci wm coDfcOed 
TViptea aa] Itver revealed evalemof iiaawr eDOf^ 
m Ob the ieem, aboat 4 feet trtan the fleoeecaJ raha, 
tVn aa bite, firm fiaciw Ueb anaBred a^fcaD- 
oat^ antxMter m dMeter Other araaOer fnylah 
htteareai ere teoi ce the tenaal aorltce of CV tcmimal 
Vam Thoe oifed aporahsatdy miSawteta m 
dsawter TV adrenal gSa^ dm ed » gnM evidence (f 

paiidc^y TheUdaeya ere Enal, pale, aod *aw»br A 


fca tnhmi aeaaorbf ta 1.5 c*tVetoi h 

aa paa^to tV rwhl UdM^ mSwCTK 
nw^bebrpoaly tlacVd to tVpmoSSr^ 

bwtalytbyjby jcentiartw* Oa e* net*. tWei 
tnetaaiB uthcaU ctmlfcnetTr tUrt TboJa-i.^ 
waa yeOow t par^ m color aad aamVadvor 
ppeataoce < P«TP<*1 atractan, 
uambdwmrter u attached to tba a, 

fn^ t^Mflerpohrp o attached tatbtV*tr™ 
b the mUportloD af tW body cf tba aters. TbhV« 
tabei era of aonal lei(tb bot tht dweeia 
bdteil They each naaaBTtdscictVeta by jeJImq. 
TWrithtoraiy aafI*htlJrbrj*rlVi tbtfL TbKit 
a*aryD]cajDTtd]5byt.t^ ceatfcrtertbkflto^ 
matefyLSby by CEcdoleta. Oaeatoii*,lka«a 
noted b tba rljht avary finn, naiad jflirr toaon. 
maaaakj* 4 cesdnetao bdnttw CatianriVn 
wen panent b befb ovadaa. TV cat ar^ of Ik Ut 
OTi^ ihoaed aotbmfof 

Tba bab ka med n alw M aef wWa tad f n i f , Jt'a 
(flshajy rtaod vxf M oicT^ Itacxti^aVjM 
no Ihbf ci nc* The Imr praaentid ao coai kankiA 
Cb motao^jlc erajalMi I p, tha ubeyi Vaaaf e» 
dcace cf both chr t pk (kvanlaphnni tad wfha- 
adenafa. That m rail lA-eijM ef east d (kaatlo 
voaeb b the hldaeyi Tba Brer Vowed u aemf 
aeonmt of Anaja deaDe b tba paetalnceitaf thatrV 
doca cf paakrw amJataiL Thera wwb rpoUnh yftk 
heart rniada. Serial wctlcaB k bath adrrai] fhaib aoi 
atnded, bot reraaled ao trldsxi ef Cotor f!w« tb « tokr 

palbcfiocT 

TV acrticM d the ycQow aadidr d tk ci|k tow* 
{Flea, tad ) proesud dhCtoOb^a tsaw, oivari d 
satsy mhw aJia ndi Tbm afb aboard oly k(b( 
teadescTtafn^rtartlai Ckfy IrvwturavMM 

bftay cd tba ndri cca itbH daxh ecssofc nVsA Tb« 

ta te u e odli era li imuaJ a d by aibw iem au • 
Itrmt tVoa, bat, natertbdeaA apTcared to b wadas 

tUi f p— >■ 

Sw>«»r« ibnatih the buym vdahv tkdmibaM 
loaay cnfliTtMia ef the om typa ef e*la tated ■ at 
taaawcf iiari*hl ovary Here, baerwr lie crib to^w 
eiy debih* lankncy in ba poaped bto kwO* “ 
n*amJ to ba I tttntatf to boa otoB bAV* 'Ul- 
Slrai bodJea— (7^ j) TVse caCacOi u ef 0* ^"" 
moat ]- a - f » nfanir fa the acbaeraae and obtoicaofAoa. 

tart era ceeaenl b tD eoati of tha brtf<Ba to utof**- 
Tba macaa bera waa BeCTOtt, BO BacW Wo* wiwk 

1 thegaaiacof irtnwa.tVaij*rtjlrrmTwu aM«a 

lib bypetrophy ef tba ajirldal ftert ^ 
bion (^m 4 ) wM tko thfciaaad and ih^td ** 

aecawhiu ai qmla tJtfcal ef tha BaVA« 

TV aecttooi ef the Im ormty ahoaad ■rtbfa( _ kii*^_ 
TV puVfcfleal dwsKwb »aa ( 
pbllbSMSaawleTtawf )byperttap ^»j g;^ 

ef iV Vart, (j) cweiul edeiaa. U> tab^ 

eafl Oaer d Bjht o*ary w hb mwik aato to tba 

Oran, (]) lesoalbad arterloaelentoa 

\Se beliirve of com*, Ibrt the ^ 

tomoc m thii cue wu an lociJetitiJ 
canie of daith probably beinj a 
cmbml edema, and cardiac devixu^^iPh ^ . 
diaj rnriak of riajHjloaa ccD tomcr In 
baaed npoo ute ftoai aiHl bssteioflc ^ 
tad upon the fincBrif of a ^p«pu*tfcr 
ative Sdometifum In a tenffc woman. Tbaiiit 
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EXPERIENCE WITH los LEG LENGTHENING OPERATlONi 

AUMBROCKUAl M.D lad SAMUEL BE>OAMI\ Krt -LER, if D 

Lot Aogda, CaJUbnu 


E tnxtbmjQg opmtloQj h>\T beat Awi i • 
SD^dcntnainben thit thdr 
ilot, tael liwrtcoounp nay be weQ nn 
dentood. Dunoj the put. i» >tu« «t 
have done i 5 »uch opefauooi. The« patfcota 
have been coatinoouilv folknred aad the aid- 
roulti in over 80 per cent of th; caaet were avail- 

tUe for cntkaJ aniLi>i^i. The lize of the «ene> and 

the doraUon of the ohtemtkn choold oar 
etperieoce worthy of report. 

The orfgual Mibott technhrae aryt Epfauatoa 
have been a*sd csdcedvely wi^ Abbott btet 
reported an htgenkiai new tcchaan: 00 

more rational aiataaikal<xnikleta boos, we hare 
not adopted it. Thh b becaote it l eerae d to be 
rather radical with two ertewree operalioiM fot- 
krwhlf doaelf t<tjether and becaoae the eriful 
ledmique had qj Htlifactori reaolti. The 
Qoly laodi&atw in cm apparuia b aQ (oor 
plot fit Into a t(at ao that each pin maj be 
pendeatly rtafunuhted when aeeeaMrT’toooQtnl 
bowlof of the rraganu. lo toott ot oar hter 
aue> we hare uaed extcapenocteal diaectloe of 
the ahk, bnt nor expedeoce with thb haa not y-et 
been complete eoongh to appcaiae iCi value in coo* 
trxst to tbe Kbpedoateal approach. 

The operatkn waa moat fre<[uea^ done (or 
ihortenlog doe to antcrkTr poQom^'elftla. It haa 
abo been done for a on giber of odter concHtioos 
ai will be noted from the table. 

Rti4^t4M U ^iJkrna/tttrmciifKTwrgiry Tbcpol 
Ktai>-^tb patieat preaenti more of a turj^ctl 
probicQ thm other padenti who face le^ opiaU- 
lationaoTfery TTib fa bccai* aeretal other 00- 
erationi may be oeertufy or tnay hare alicaay 
been done. Tbe acqaeDCB of tbe rarioas uifica) 
pnxedurcs b important. 

If aj occasionally happent, the patient arrfvo 
a number of VTan after hb Hlnw* aod haa had no 
aurjery 00 the lower atremity Im leogtheniof 
gertcniDT ipeahing should be tbe &st atep Be 
canae oT the texydeac) to bowing of the tibia and 
foot deformWea, leg leiiftbeahj* should prefcndrly 
be done before any oateatacay to cncrect leg aline 
tMt, tarml arthrodeali, or irnacJe transpianl be 
krw tl» knee. 

On the other hand, certain types of aaisery 
ihDQldpTa»leU» leg lengthening cpeialiors. For 

rnw cte Oaks ^ lb Uwtdii 


example, hip ccaxtractnrei, hlpa irthrodowd h c 

desiiabfc attitodci and (tnitaUc didxattil 
mpiire atteotioo prkr to leg Irc f iW^ 
the hip has been put In lb penm«t aptaon 
^doc h b not poadbie to detemfa* tk weVl 

^^ipkua(tskMddiittJmlUikk*tfin»li b 
was fonncrly oor impre«iaa that ooce the bgi d 
an anterior polkcnycirtbpaticat were njdrn^ 
they woold 10 retoala. Othen have ben of tk 
same tm pr fa ri n g Thb Idea wu based on the the 
ory that tha dfaciepancy in kg logths aas U- 
tkted dniiog tbe aente snd eocvalaczst stagaof 
tbe disease and was perpet gated and co gfitia tel 
by the nnet^ ^ throat oc the two legs bcUnt U 
SR^tbeaiW We do not bcljCTe tlds t0 br eD- 
tb^ true and art of tbe opinloo &it tk atib 
factor fa the paealyib haeil with the (tBenhcd 
atrophic dax^tecidenl to it MfEntwehsgtS 
eaed legs of many patials Uttem the tgn ri I 
and I After tk opentian the legs ippinath 
kept pace few a time, poaaTbfr doe to the ttmpv 
rary stnmhts of the ntn^ioJ tnam or b eairr 

tbe knrer erlnmnies were then b a pcfM of ida 

lively IttUJiTe growth- Howem u these jotieiih 
were followed ihiaugh tbesr gimth peied, « 
bond that many of usese Im dropped tuck 
lo lyi Indsea. The dberepanev •« tart 
marled tn the yoonger patientj with tbe »*» 
severe paraiyib. 

Legs that axo fcngtbaicd bdote tbe m « 
growth, when the ibortne* fa doe to ef epfcy l 
destractioa as with tnbcrc n lcs Js , ostescjc^ 
and Itactoes, obviooily wffl not keep ap *1° 
Uwnoemaileg , . , . 

Tbe congenital ihcrt leg of iK to sK 
ooca equahJcd, cootb ued to imh ti io 
as did one case of coogenlul spastic Bwer^wT'* 

The iges of the patients It wugeiy wot nMt **■ 

4, and 6 >'ean. AD were otaoved M the^ 

chamaof their growth without relaU echaegt 

*^roai our c ip ej fe nc e we befiev t that 
should not be dooe untD ihs 
ertmnity growth Is over 
ho wev er and It fa good paycfaofcgy ® 1. 
sbgnia of the ugly rabed ri>o* as eufr 

iSc. 

■Krtrhfdrrg fa already ss gnwt or greater 
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SURGERY GYNECOUXTV AND OBSTETRICS 


TABLE L — LEO LCtCTTtDfECO OPEBAHOje*' 


DUootlg* CBQftsiU] Lip 

DUocatkM irvznalJc Up (qifph]»eaJ kjorr) 

rantert * 111111 * Wp 

Trictn™ tentr 

fnituje Lip ItL nlaaLx) 

Frartnrt tflitl 
Iloiicctnadn 
OftmLeodrltk, Up 

OfcaB«Btk, fennir ( llL fjilpkj^ L in i rt- 

IMCl) 

Pwtlf4*cp 


riAcatirclrtb taterior rr^rbnl rfccti 
Sbort rafodta] 

Tifipca ct]*klo^*r*l 
Tdbcmfaait Up 
Tobrmilaib km 
NcAous farbreate dTaritb 


tbe cues, 13 cDonths In Sopef cent, >od 90MMtb9 
in 57 3 pei cent. 


COKftlCATlcrrt 


Tbe ojirqpCcttioRS Uul tur« been eacquolmd 
in liiit teria al kf koftbeiubp hAve beta men^ 
Both tbdr tncBlawT end ennty cu be 1 m m o ed , 
Thtt OLfi «e bdkre be better AOCDerpOthed bf 
dHigent a od undertuadlaf poetopen tke ore UtAo 
bv more ndiol curfiaU traolqoei tod eocoplex 
typM of apaLrnnii. 

The orifml Abbott tecbnlqoe bu been efcadj 
foDoved. Tbe dmeetko cocilsU, briefly of tbe 
usual Z oateotomy of tbe tibia, obOqoe cateolomy 
of tbe flbula, of the laada a^ mtcraaras 

tsembnoe, and lengthening of tbe tcodo cakn 
oeus except vbapejalyied. Everv effort b made 
to deottde tbe UUa u Oule u poMfbk TUi U a 
fdathetr co m e na tive divectioct, but It wfD yietd 
3 meba of length baadOv Theie b a atroDg tend- 
ency to benr but It b ptob■hI^ rignificant that te 
oiTT 100 CB»e* there have been no deaths, Doam- 
patatkns, aod do Dommlooi. 

Tbe lengthenlog apipaiatus U modlbed only In 
tworespccta. ThefoorpliafitbitolDdlvidualalots 
tHovrijv an totmpoatefior exnitioD of about t 
inch- Tbii b often inanffidat to cxnlrol boving 
so the citenibn bars art made of aoft rttel «hlA 
can be easilT and accurately bat srlth tbe bend 
Ing troci- ITk fact that ^ has been done In 
more ♦imi half the cases reffecU aatnethiog of Its 
value to os. 

Abaolate cnatrof over tbe booe hagmenU b er 
Icemefr important. luty here leads to the fa 
mlhar sequence of bemns and sepaiitkw of tbe 
bone tngmeBU,DCCn»»cd the skha aseptknfcio- 
sb or grade orteomyehtla (ij cases) seques- 


TABLE tL-^EXnuU. fUTUTW 
A'm»*«kBttLe»iiit AaW, UMn 


VwieT jtut 
to tym» 
Onr 8 )T*n 


JOKMOth* 

M 

B»atL« 


tTattm(iicases) ddayed unite, sal inaorfo 
valgum. Renrever tfoQcbdflateotinotMrmrB 
and undeiatands tbomohtea, heaapnsemtW 
the face of these cfalSmJtfcs to obtaissihe^ 
length and finaDr obtain a good endtesriL 
At the thue o/ s u r goy one real kaard h foe 
tuie oJ one of the bow toDgues, sod thh occtnnl 
lour times far our series (of sdikh hnj were ia tie 
lemor) and prevented trying iw sar fcn^ b 
one C3ue the upper fibolar fragment wu bid\nt 
entlv pttetratri by a lower pin sud W to be 
rrpfaced svhen bier disaATRa la snother o* 
tbe ftbokr fragments locked oee m ssetbrr ird 
had to be disetigaged. 

One severe poatooga ti rt bfeeiJoo ni oenrv 
(ered in which do lengthettiag was ebubed tad 
ooe chOd of r jrars had a modinte poAepentrs 
infectioe with muahr carir calhs bnaadaB * iU 
allowed oolv aboot one-half the desired kaglL 
There were serwal osea with mild Iniectiaia mi 
as a slHch abscess or Infected bnnstoma vbiL 
delayed tbe start of leojrtbcnlng a lew ifays, fcol 
theTTaltri proceeded wlthool untoward evtat. A 
number of tbe cases shoved draissge oc even s^ 

r tratioQ late In the lengthening priccn, hi 
was probably (ocident to tieWs: uecrcra h 
most if not aJI cases, hole tnfectioMwm 
annoying tod were persaJent eo«gi to rtqoire 
corertaec In 4 cases. 

In sereral casa the Bbola did not Vugt ha ssl- 
fideoUy In s of the cases h polled ap. hitofn^ 

with anlde stabiD I y ajsd tn srthredesfa was thoi^ 
iKccjsir y More cotnmooJy ihehodof thefitoh 

poBeddoirn. This ocnrrrtd in vrytag «kpe a 
to coc taefa, bet fax 00 case dU tt reem to erne 
any (Qsnbihtj . 

Tliere were tw permanent oerre pihfcs “ s 
itmtlar mjnr^ tte fledon deformlUm “ 
Loees, feet snd toes smieudeKd I thae »® 
ptyslotbeiapy , 

It was interesting that there wre no 

ooonnJon, even thoc^ many were long 

Table II b rather nirieBdint b that h “ 
we^t bearing rathrt Ihifl to bony unfan by 
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BROCKWAY, FOWLER LEG LENGTHENING OPERATIONS 


jVfter seeing several of these lengthened tibiae, 
draw n thin by lengthening and fracture under slight 
provocation, we tended to be rather conserva- 
tive about allowing unrestricted activity Partial 
w'cight beanng was encouraged after danger of 
telescoping of the fragments was improbable Dis- 
traction, infection, and increasing age appeared 
to delay union definitely We are not sure that 
mild infection has any deterring effect on osteo- 
genesis other than its interference with the local 
blood supply at the osteotomy site 
Practures incident to full weight beanng oc- 
curred in 6 cases and in 5 the injury was trivial 
The one due to a severe injury had had delayed 
union followmg femoral lengthening and imme- 
diate open reduction with a bone graft had been 
performed In the other cases healing was with- 
out complications 

PRrSFNT STATUS OF LEG EQUALIZATION 
OPERATIONS 

At the present time there are 4 proved proce- 
dures bj which discrepancies in leg length may be 
overcome Each has its advantages and while 
some rules can be laid down, in the final anal) sis, 
It will be the judgment of the surgeon that will 
be the deciding factor 

The first and oldest is amputation and prosthe- 
sis IWiilc not popular at present, there are cir- 
cumstances when It is to be highlv recommended 
A severe foot deformitv coupled with marked 
shortening of the leg would be ideal for such a 
procedure, likewise a poliom\clitis victim w'lth a 
good functional hip presenting sesere paralysis of 
the knee, ankle, and foot m which shortening 
was severe 

Tlic other methods to equalize leg lengths are 
sliortening of the long leg, epiplnseal anest,and 
lengthening of the short leg At present the for- 
mer two are in wider use This is due to their un- 
doubted ndsanUage in mans cases plus the fact 
that surgeons who are familiar with the short- 
comings and difficulties of leg lengthening, mar 
be too eager to turn to an operation of the com- 
plications of which the\ arc not so uncomfortabK 
aware 

rpifili^scal arrest This is a saluable procedure 
and will be more useful as we learn more about 
grow th The surgen, is rclatu eh "iimple and the 
cons alescencc short It has the disadiantage that 
fusion of the epipln-sis ma\ fail or be incomplete, 
leading to dcforniits Likcwi<« we arc forced to 
apiih a general rule of c\peclcd growth to a spe 
cific case, which maa gne far from the correct an- 
w\cr, pnrticuhrh since the ^hort leg ma\ have 
pathoIog\ nuking the growth eapcctanca e\cn 


TABLE m — COMPLICATIONS 

Ca ts Casn 

Infections 

Se\ere immediate postoperative infection 1 


Osteomyelitis or aseptic necrosis 13 

Surgery to correct 1 1 

Persistent pin hole infection 6 

Surgery to correct 4 

Ankle joint fusion 1 

Bowing of tibia (over 20 degrees) 8 

Surgery to correct 6 

Foot deformities 

Equinus common 


Moderately severe for long period wnth 
later spontaneous improvement 
Calcaneus r 

Valgus 2 

Peroneal nerv e palsy 2 

Both eventually recovered 
I ibular detachment 

Head of fibula pulled down but no func- 
tional disabihty \ arjnng degree in at 


least 13 

Distal end fibula pulled up 

Probably wtU require ankle fusion 2 

Delayed union (over 12 monthsl 17 

Fracture of bone tongue at surgerj 4 

1 Femoral 2 

2 Tibial 2 

Late fractures 6 

Miscellaneous 

Loss of appreciable length due to prema 

ture removal pins and application cast 2 

Inadvertent over lengthening due tospnng 
tension of pins after lengthening stopped 3 

Inadv ertent drilling upper fibular fragment 
wilhiowertibialpm i 

One or more pins broke during lengthening 3 

Failure to obtain an> or \ cry little length 7 

Due to fracture of bone tongue at surgerj 4 

Due to severe postoperative infection i 

Due to inadv ertent drilling of fibula i 

Due to earb massive callus formation i 


more difficult of computation Generallj speak- 
ing, epiphv'siodesis is indicated if (i) the growth 
expectancy is compatible with the desired short- 
ening, (2) the growth expectancy mav be reason- 
abh computed, both in the long and short leg, 
(3) it IS desirable to combine it with either a leg 
shortening or leg lengthening operation, either due 
to scveril) of the paralj-sis or to match a destroj ed 
cpiphvsis m the short leg 
Leg sliorlcniiig This is the most accurate of all 
leg equalizing operations and has a w ider field of 
application The gn\ itj of such major surgery on 
a good leg is real, particularly if the short leg is of 
poor power or function From our experience we 
prefer to shorten the femur in the subtrochantenc 
region, using ngid internal fixation It is a desi- 
rable procedure (i) If the shortening exceeds 1^ 
inches (2) After the growth of the leg is at or 
near completion (3) If the short leg is a good 
functional member (4) If the patient is of nor- 
mal or abov e normal height 



J56 SURGER\ GYS’EC0L0G\ and obstetrics 


Lit Unfiitnini Thb h a txied operatlan lutd 
b&$ ^Tn Tcsnlti to to&Le it vorlhy of perpetos 
tico kldragb hs ficU of appbcstkxi tai bm k>- 
aepcd bi put few yetix. ^^e oocirider It « 
•cmnd procedure tmder tbe fofknrmf coodltfetti 
(l) If t« detired leofthenbg doei not eic ted jtf 
(od>e». If tbe fooctioD ^ the thcirt kc U too 
poor to rak »DTjer\ on the nofiBil leg ( 3 ) If the 
patienl b in the ige group b e ty e n i 11 end »< 
ymi. ( 4 ) If bofie loft U«ue tie of fooa 
qoadJtr (?) If the pauenti ftatnre £» »m»gc 
oc thert- If the pitimt lefuau to here on 
opeatiTe pi oced ore p^onned « the long fcg. 


cCCTCtcncrM 

Dnrfa* the p«t jj jw» the kr Inutltt- 
opeittioo hu been pul to • cmiol tejt. TClJ 
kg^tbcnlnglie\-a)ialJe proced u re tadfTpt^ 
ladcatlom. Feowii] ki^tirafng 1 m bees c- 
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A NEW APPROACH TO THE DIAGNOSIS OF HERNIATION 
OF THE INTERVERTEBRAL DISC 

WILLIAM DUNCAN, M D and THOMAS I HORN, M D , 

New York, New York 


T he earher expenences m this hospital* 
m the treatment of herniation of the in- 
tervertebral disc were similar to those 
m many other institutions m that the 
results were inconsistent and frequently unsatis- 
factory Accepted diagnostic methods were em- 
ployed routinely and much dependence was placed 
upon neurological and myelographic findings An 
analysis of our results mdicated clearly that too 
much rehance upon these criteria had frequently 
led us into error 

Dunng the past year, a new diagnostic ap- 
proach has been employed with consistently satis- 
factory results This approach is based chiefly 
upon a study of alterations in both the attitude 
of the lower spine and mobibty of the interverte- 
bral joints, and we have come to recogmze a 
syndrome which we beheve to be pathognomonic 
of the disease m question We have been able, not 
only to detect the presence of a herniation, but 
to predict its level and placement in relation 
to the midhne This is of great value in directing 
and reducmg the extent of the subsequent opera- 
tive procedure 

In this prehminary report, we present the use 
and rationale of these diagnostic methods A 
general review of the subject and historical study 
may be found elsewhere (4) 

To present our concept of the pain mechanism 
on which these diagnostic methods are based, 

’Hospital lor Speaal SurBcry mamtamed by the New 
New Relief of the Ruptured and Crippled 


certain anatomical and pathological considera- 
tions are necessary The monograph of Beadle, 
a student of Schmorl, contains an excellent de- 
scription of the normal and pathological inter- 
vertebral disc, and his work has aided us m cor- 
relating physical findmgs with pathological con- 
ditions 

The normal disc is a fibrocartilaginous cushion 
between the cartilaginous plates of the vertebral 
bodies The outer portion of this disc is com- 
posed of concentric laminations of dense fibrocarti- 
lage, which, on fresh section, are shown as discreet 
circularnngs— annuluslamellosus(Fig 1,6) Cen- 
trally, these cartilaginous rings blend impercepti- 
bly with the nucleus pulposus (Fig i, a) ® 

The nuclear tissue is a loose, semigelatmous 
mass of fibrocartdage with a fluid content greater 
than the annulus This seems to account for its 
inherent elastic turgor The unique feature of the 
system is its expansile resfiiency, 1 e , its abihty 
to maintain separation of the vertebral bodies and 
to absorb the countless stresses and strains of 
normal activity 

Certain other structural features are worthy of 
note because they undoubtedly affect the course 
of pathological changes The jomt capsule, which 
hermations must distend or rupture, is relativelv 
thin over the postenor aspect of the joint m the 
region of the neural canal It is re-enforced in the 
midhne, however, by the postenor collateral hga- 

^Figures i and 2 are taken from T/i^ Inlerverid>ral Discs bv 
Ormond A Beadle by speaal permission from His Majestj *s 
Stationery Office 
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A NEW APPROACH TO THE DIAGNOSIS OF HERNIATION 
OF THE INTERVERTEBRAL DISC 

WILLIAM DUNCAN, M D and THOMAS I HOEN, M D , 

New York, New York 


T he earlier expenences m this hospital* 
m the treatment of herniation of the in- 
tervertebral disc were similar to those 
m many other institutions in that the 
results were inconsistent and frequently unsatis- 
factory Accepted diagnostic methods were em- 
ployed routinely and much dependence was placed 
upon neurological and myelographic findings An 
analysis of our results indicated clearly that too 
much rehance upon these cnteria had frequently 
led us into error 

Dunng the past year, a new diagnostic a]>- 
proach has been employed with consistently satis- 
factory results This approach is based chiefly 
upon a study of alterations in both the attitude 
of the lower spine and mobility of the interverte- 
bral joints, and we have come to recognize a 
syndrome which we beheve to be pathognomonic 
of the disease m question We have been able, not 
only to detect the presence of a hermation, but 
to predict its level and placement in relation 
to the rmdlme This is of great value in directing 
and reducing the extent of the subsequent opera- 
tive procedure 

In this prehrmnary report, we present the use 
and rationale of these diagnostic methods A 
general review of the subject and histoncal study 
may be found elsewhere (4) 

To present our concept of the pain mechanism 
on which these diagnostic methods are based, 

‘Hospital for Sptaal Surgery maintained by the New 
York ikjcjety for the Relief of the Ruptured and Crippled 


certain anatomical and pathological considera- 
tions are necessary The monograph of Beadle, 
a student of Schmorl, contains an excellent de- 
scription of the normal and pathological inter- 
vertebral disc, and his work has aided us m cor- 
relating physical findings with pathological con- 
ditions 

The normal disc is a fibrocartilaginous cushion 
between the cartilaginous plates of the vertebral 
bodies The outer portion of this disc is com- 
posed of concentnc laminations of dense fibrocarti- 
lage, which, on fresh section, are shown as discreet 
circularnngs— annuluslamellosus(Fig x,b) Cen- 
trally, these cartilaginous nngs blend impercepti- 
bly with the nucleus pulposus (Fig i, a) * 

The nuclear tissue is a loose, senugelatmous 
mass of fibrocartilage with a fluid content greater 
than the annulus This seems to account for its 
inherent elastic turgor The unique feature of the 
system is its expansile resihency, 1 e , its abihty 
to maintain separation of the vertebral bodies and 
to absorb the countless stresses and strains of 
normal activity 

Certain other structural features are worthy of 
note because they undoubtedly affect the course 
of pathological changes The joint capsule, which 
hermations must distend or rupture, is relatively 
thin over the postenor aspect of the joint in the 
region of the neural canal It is re-enforced in the 
midhne, however, by the posterior collateral hga- 

*Figures i and 2 are taben from The Intervertebral Discs b\ 
Ormond A Beadle by speaal permission from His Majesti 's 
Stationery Office 
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Fig 4 Ad\anced type of herniation as in Figure 3 c 
Note bonj proliferation \nthin the distended postenor 
joint capsule 

Once these pathological changes occur, the in- 
tervertebral svstem loses its elastic resiliencv and 
IS consequent!} unable to maintain normal sepa- 
ration of the \ ertebral bodies The \ olume of the 
disc has not been altered, onlv its turgor As the 
disc collapses under bod} weight, the nonresilient, 
fragmented fibrocartilage is squashed as a semifluid 
mass, either into the vertebral bodv (Schmorl’s 
node) or tow ard the penpherv' of the joint, there 
to invade the laminations of the annulus and 
bulge or rupture the relativelv thin posterior 
capsule Once this collapse occurs, a balance is re- 
stored between the volume and the remaining 
resilienc} of the disc The herniation has, so to 
spieak, decompressed the disc tcmporanl} Fur- 
ther degeneration of the disc entails more loss of 
resiliency, more collapse, and consequently more 
extrusion of dfibris into the herniation These 
postenor protrusions often impinge upon regional 
nerve elements, angulating, stretching, or actuall} 
pinching the involved nerve (the overl}nng lamina 
or hgamentum flavum acting as the other jaw 
of the pincer), thereby producing segmental pain, 
paresthesia, or paralysis 

In our expenence, three types of herniations are 
encountered at operation While quite distinct 
in individual cases, they probably represent only 
stages m a natural sequence First, there is the 
simple herniating mass of fragmented cartilage 



Fig 5 Tj-pical posture of patient with a herniation of 
the intervertebral disc between sth lumbar and sacrum on 
the nght side Note the list to the left and the flattemng of 
the lumbar cure e 

and degenerative nuclear material distending the 
intact posterior capsule (Fig 3, a) At operation, 
this appears as a tense, rounded bulge of the pos- 
terior capsule having the consistency of a tennis 
ball When the thin capsule is incised, the frag- 
mented cartilage either extrudes spontaneously or 
can be delivered by traction In the second type, 
the joint capsule has been ruptured and the carti- 
laginous sequestra have migrated into the extra- 




dtm] ipace (Tig ^ b) Floilh the third t\-pe m 
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well to complete bed rest Usualh w ithm a few 
daj’s there has been a staking relief of pain So 
much so, that in our opinion tins readih reducible 
“fluid tj-pe” of herniation should be gi\cn a trial 
of conseraatne treatment to allow tlic herniation 
to become flxed in a position which docs not in- 
a olve the nen e roots The latter two t}T>es haa e, 
for the most part, shown little or no improa cment 
avith bed rest 


DIAGNOSIS 


A patient w ith a herniation of an intera ertebnl 
disc really suffers from two lesions a traumatic 
neuntis of the involved root or roots, and a dis- 
eased intera'ertebral joint Since the neurological 
manifestations are much more obvious than the 
disturbance to the mechanism of the interverte- 
bral joint, attention has been focused on the 
traumatic neuritis associated with this lesion, and 
the disease in the joint itself seems to hav'e been 
overlooked As might be evpected, a uniform 
tv^pe of lesion of the intervertebral disc produces 
a uniform alteration in the mobilitj of the in- 
volved joint This disturbance of joint mobility 
has been so consistent in our disc cases that we 
have come to recognize a definite syndrome on 
the basis of which the diagnosis and preoperative 
localization of the lesion has been possible 
The attitude of a deranged joint is usually de- 
termined by two factors, the mechanical limita- 
tion within the joint it^lf and the position of 


mavimum comfort How do these critern apply 
to the typical postural dcformitv of a disc pro- 
trusion, 1 e , the Ttlilude of flevion of the spine 
and list awav from the side of pain’ 

The intensitv of peripheral pain or paresthesia 
IS proportional to the force of the herniation 
against the inv olved root or roots This forceful 
cvtrusion of the herniation depends entirely upon 
the amount of compression of the diseased or 
sequestrating area of the disc Thus a patient 
with a disc protrusion faces the problem of trans- 
mitting the bodv' weight along the spinal column 
without compressing the diseased area of the 
disc, thus avoiding further extrusion of the car- 
tilaginous debris along the course of the hernia- 
tion To do this, one must tilt the spine away 
from the involved area of the disc This posture 
entails a list of the spine awav' from the side of 
the lesion, and, since the mass is extruding poster- 
lorlv, an attitude of forward flexion is assumed 

(rig 5) 

If the lesion is laterally placed in the interv'crte- 
bral space, the prominent spinal deformity will 
be a lateral list, while in a more centrally placed 
protrusion, the outstanding postural deformity 
will be a flat back or a kyphosis due to flexion of 
the spine Usually the two deformities appear in 
combination The predominance of one or the 
other indicates the placement of the lesion within 
whatever disc may be involved 
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Fig 0 '^ncs of tracings made from films of a jnlicnt wlio Ind a hcmmlion re 
moved from the right sidt of the lumbosacral joint Note how the herniating seques 
trum (arrow) tilts the normal standing posture a and obstructs lateral flexion of this 
joint b The postoperative bending view c, indicates restoration of mobilitj within 
this joinL 


It has bieen noted that after a time, the spinal 
deformiU apparenth becomes fiaed Lvendunng 
the occasional remission of svmptoms and under 
anesthesia sufficient to permit complete muscle 
relaxation, the deformita is unchanged We be- 
lieve this fixation of postural deformitv to be due 
to the presence of noncomprcssiblc cartilaginous 
sequestra within the diseased area of the joint 
As stated one characteristic of a degenerating 
disc cartilage is its loss of resiliencv Like the 
fragments of a bucket handle tear of a meniscus 
of the knee joint, these sequestra naturallv mi- 
grate to the roomier portions of the interverte- 
bral space which have been opened up bv the 
protective tilting of the spine and there act as a 
mechanical obstruction to the mobihtv of the 
joint Companson of films taken before and 
shortly after operation reveals a stnking restora- 
tion of posture once the sequestrum has been re- 
moved (Figs 6 and 7) 

Realizing the diagnostic implications of the 
presence of a mechanical derangement within the 
involved mterv'ertebral joint, we have attempted 
to visuahze this feature more clearlv by taking 
special bending films of the patient in lateral 
flexion to both sides and in forward flexion and ex- 
tension In the majont} of our cases, these films 
have demonstrated a lack of spinal mobility lo- 
calized to the involved joint On the involved 
side, the joint may fail to narrow as much as the 
joints above and below or may even remain 
wedged open Bending to the painful side 
usually demonstrates little, if any, resiliency 
within the affected joint (Fig 8) (These films 
are best obtained with posteroanterior views 
of the patient standing, bending as far to each 


side as possible The tube should be centered 
over the upper lumbar area and tilled caudallv 15 
to 20 degrees This will allow good visualization 
of all the lumbar and some of the dorsal inter- 
spaces ) 

Lateral views of the spine with the patient m 
extreme flexion and extension mav also demon- 
strate a mechanical obstruction in the posterior 
aspect of the joint which will be ajiparent in the 
view in extension The involved disc will fail to 
allow extension as do the joints above and below 
It should be emphasized that these "bending 


Tip 10 Pam mechanism Diseased cartilage and 
herniation are indicated by dotted lines Arrows indicate 
the mechanical forces that are compressing the diseased 
area and thereby extrude the herniation against the root 
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or no removal of bone Occasionally, it may be 
necessary to perform a hemilammectomy, or to 
remove one of the postenor articulations to ex- 
pose a laterally placed lesion 

SUMMARY 

It is obvious from the hterature on the subject 
that herniation of an intervertebral disc m the 
lumbar region is a common cause of low back and 
sciatic pain There is, however, a dissension of 
opmion m regard to diagnosis and treatment 
which is due largely to the madequacy of presently 
accepted diagnostic methods and an mcomplete 
understandmg of the lesion itself and its patho- 
logical sequences 

We have greatly increased our diagnostic ac- 
curacy by a return to the fundamentals of ortho- 
pedic examination, namely, the study of posture 
and joint mobihty, and by the apphcation of the 


x-ray to the study of mobihty and posture (known 
as bendmg films) A clinical syndrome is de- 
scnbed which will differentiate the condition 
from other disorders affectmg the lumbosacral 
spme 

Three types of lesions have been distmguished, 
a “fluid” or reducible type, a sequestrated type, 
and a third or fixed type which probably repre- 
sents an end stage in ^e process A tnal of con- 
servative therapy is recommended, and indica- 
tions for operation are stated 

REFERENCES 

1 Baku, J S , and Mixter, W J J Bone Surg , 1941, 

23 409 

2 Beadle, Ormond A The Intervertebral Discs, His 

Majesty’s Stationery Office, London, 1931 

3 Dandy, Walter E J Am M Ass, 1941,117 821-23 

4 Saunders, John B deC M , and Inman, Verne T 

Internal Abstr Surg , 1939, 69 14-29 



EDITORIALS 


SURGERY 

Gynecology and Obttetncs 

FRumw n. IUrot 
Fwniii« twJ MinuJnj £(iUo( 

MS 

Lotai Davib, EniTOf 
ASMiUlex 

Snom L. Coca JJiCttAC. L iLucm 

Boxaui C BiXTOUi, Eiamri^SuJ 


vwroxr twi 


WHIPPLES DISEASE 

I N i907U'h}ppk deacrIMtdtiajewUdi 
wiJ *^duumfteri»ed toat/nniciUjr b>‘ de 
positi of ftt 4ad fAttf tddi io tike {ote»- 
rintl and nkaeoterfc l;fmpbAtic tunes, tod 
which be termed This 

dbordei caused km of weight to the point 
of em&oatkm kws of strength mksticytic 
snemiji recurrent srthntis dou^y iweOiiig 
of the abdomen axtodaled with teadenie» 
and gaseous distention abdominal pain and 
fattr diarrhea with an average of three or four 
stoob a da\ which were Ughl or day colored 
and consisted of over 50 per cent fat and fatt) 
indd« by weight There was 00 biterfereoce 
with fat splitting for the fat b the stool was 
■Imfnt comiJetdy composed of ipDt fat and 
io co-stalline fonn. 

This dlscaae Is rare but sbcwld be recognised 
when encountered for otherwise an erroneous 
progDOsis miv be given The svmptomi of 
abdominal often in the nght upper qiod 

rant assodited with vomiung ga and in 

C H )«it» IbfAlu pm t jS 


tolerance to £aU may snfa^est call stocet. TV 
sbdominal distentioQ cratopiikcpila,vwirt 
Ing andx ray changes fa the fatcttlBiJ pitioa 

maj kad to a cfiagDosii of partial btotrol 
obattuctioQ Tubemolosis may be 
because of the emadalioo loss of ippelrtf 
doughy cOQsIjtencT of the abdomen, snl 
diarrhea. Caniooniatosij mar be coai d fin j 
frean the finding of palpable nodules h tie 
abdomen associated with anemia and emai-b 
tlon The operatKT findings ma\ il< be 
coafoaing WTien the abdoenen b opened the 
viscera are seen to be matted tojetber fa one 
solid mass. After the adhesions are freed the 
keps of ipteadae appear boand together by 1 
coQoid tubataoce but when tbey are lepantrd 
a viaans fioid Is released whidi b oot {etib* 
nous. The fatotlnal loops are red, gnaidi: 
OTvered with a ihagg> exudate and En uxo* 
locations spotted with scaill white nodules r^ 
scmbhng tuberdev The meseotede bmpi 
nodes may be greatly enlarged and ptooiattt 
Scattered ihrongbout ibc perHoncal cs'khr 
in tbe Bver and on the intestines, otnenlUB 
and parietal perltoDenm are hard, psk ji'k, 
Dodnles that appear typical of cuTiDomilou* 
UnplanU. Hosrex'er when these are cut tber 
are found to be thick waBed c\tts with i era 
tral ca\'ltv containing a \-eIlowofli rdwtancf 
Thb {nfierentrates the condiUon from pwBdo- 
myT O Toa pentoocil or coUokl carmMttato*a 
wiuch, at first gUnce, are suggested 

Tbe palbologicaJ changes as originsD/ de 
scribed b> IVhipple nur be mnDiiirfwd o 
follows The epJtbeUum of the ttitcitinsJ nni 
eosa u rmr mal, the vifa of the smaD tatc*ti»f 
are enlarged bv depotiU of neutral fats ami 
(att\ acids while tbe sabmaoMs shows far* 
sKtn with poly-blastk cells sbont fatly 
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posits Wherever it is found, the fat may be 
present in a variety of forms from minute 
grams to huge irregular droplets contammg 
rosettes of fatty acid crj'stals The majority 
of the larger deposits are outlined by poly- 
blasts— large mononuclear ameboid cells with 
pmk granular protoplasm and by foam cells 
with a pale vesicular nucleus These are most 
conspicuous m the mesentenc glands m which 
progressive changes occur, the final stage 
bemg “a very large gland packed with fat 
deposits of all sizes and shapes whose stroma is 
made up of dense fibrous tissue full of ec- 
chymoses and great numbers of giant and 
mononuclear cells ” 

Recently, an opportunity was presented to 
study this disease m a patient havmg the 
diagnosis made from material removed at 
abdommal exploration The concept of Whip- 
ple that the disorder was due to malabsorp- 
tion of fat without mterference with fat 
sphttmg was confirmed Study of the formed 
elements of the blood, glucose tolerance, 
serum protem, and mmerals showed them to 
be normal The level of phosphohpid, choles- 
terol, and total hpids m the blood was not 
unusual There was 59 5 per cent of hpid m 
the dry stool of which the greater part was 
spht fat Vitamm A absorption was greatly 
reduced The oily substance found m the 
center of the mtra-abdommal nodules con- 
tained 74 per cent fatty acid Apparently, 
these nodules result from a fibroplastic reac- 
tion around fat that is liberated withm the 
peritoneal camty The malabsorption and 
abnormal hberation of fat suggested a fault 
m the bile and so led to a tnal of bile salt 
medication 

It was found that with adequate dosage of 
bile salts the symptoms disappear, appetite 
and strength return, weight is gamed, vitamm 
A absorption improves and the fat content of 
the stool approaches normal The symptoms 


return if the bile salt administration is stopped 
and are relieved with resumption of treat- 
ment This suggests a fault in bile salt 
metabolism either by defiaent production or 
from abnormal loss of the bile salts Lack of 
suitable analytical methods prevents proof 
of this theory of the cause of the disease but 
for the present, at least, this concept gives a 
satisfactory method of its treatment 

Herman E Pears e 

MENINGITIS IN HEAD INJURIES 

M eningitis follows trauma to 
the head m only a relatively 
small proportion of cases Munro 
gives the rate of occurrence as i 3 per cent In 
2,740 cases of head injurj’ treated on the 
neurosurgical service at the Cook County 
Hospital dunng 1939 and 1940 meningitis 
occurred in sixteen cases— o 58 per cent In 
spite of its relative infrequency, meningitis 
accounts for from 3 to 8 per cent of the deaths 
from head injurj'- In the group of cases re- 
ferred to above there were 361 deaths, 10 or 
2 8 per cent of which were due to meningitis 
Vance, reporting on 507 necropsies in patients 
dymg from head mjury, found 41,81 per cent, 
to be due to menmgitis In only 2 of these 
cases did memngitis follow compound fracture 
of the vault of the skull, the rest followed 
basal skull fracture This is probably a correct 
ratio as far as civil practice is concerned Of 
course, in war wounds the percentage of cases 
due to compound fracture will be much higher 
Cairns recently reported 24 cases of gunshot 
wounds of the head with 2 cases of purulent 
memngitis and 2 other cases of epidural 
abscess with associated meningitis 

Munro states that the staphylococcus is 
the most frequent infectmg organism, strep- 
tococcus next, then pneumococcus, and 
finally the influenza bacillus Other writers 
emphasize the importance of the streptococcus 
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poeuroococcu*. Fht cJ ii recent cue* In 
tbe writer’* eipeiience were dae to poemno- 
cocnu. Clark reported 4 cue* of meninto- 
cocciu menfnjitfi from Bdlcnie u>d i6 more 
from the Utcntnre that bad folknred b«aaJ 
ikuD fractore. It fa probable that liwae {q 
divfdoalt harbored the medogDcoocut in their 
n aaop b a r yni and tbe baaal liuU fracture pro* 
vided an avenue for entry of tbe crganlxm* 
into tbe intracranial ca^ty Grot* and 
EhrCcfa emphaalsed the darif^ of fractore of 
the petrous portkin of tbe temporal booc in 
tbe preaence of acute or chronic otitia media 
or mastoldltla. Cun of otorrhea and rhlDor 
ibea ha\*e long been rtcognlied u Ukely to 
deveiop meningitli and rbtDorrhea jitftly bu 
tbe wor*t repotation ta thfa reapect 
l^feoiirgitfa foUowic« bead lojcry may b« 
dr%dded into two groupa fuifflloatiog aixl de 
U>Td. In tbe latter fj-raptom* do not appear 
for acN'ual da)** or longer after tbe io|aiy and 
tbe patient teems to be wefl oot of danger at 
least ij far u mfectioo fa cooceraed Tbe 
sjmptoms of roeniogltlt foUowirjg bead Injury 
are »hnrn«f to those of meningitis doe to other 
cauiea Headaches, \‘omIting, ferer photo- 
phobia, ddinum, stupor mcontloence, stiff 
neck, and a positive Kendg sign are the ODSt 
common s>inplona. Since many or all of 
these sj-mptomt can be doe to brain Injury 
especially rf asudated with subarag h aol d 
bleeding It fa tberefore necettary to do a 
f^il puncture if there fa any suspidoo of 
memngitia. The ipbal fiirfd fa tvpicaDj under 
high pressure and cknidy with a marked 
pieocvtorii with polvumipbonudear leuco- 
cytes. Tbe total proton fa Increaaed and the 
sugar and chloride content arc lowered Cul 
ture* reveal the offending oiganfazn. Often 
the spinal fluid fa blood tinged or frankly 
bloody due to subarachnoid beroorthage Dif 
(crential cell count may then be of aome s-alue 
but dfagwstfadepcmfa on the rcsolu of culture 


In the past mortality has ranged fn*, fe 

toioopercent bdag coaiiderayy nonr tk 

latter figure in proved cases. 

high mortality a number of ptwedom Lrrt 

been tried b> varwui ttrgtoia. 

are frequent or coatlnoDoi ifiail dnhjft 

laminectomy or soboedplUl oinkctain « si 

CDUtinDOus drainage of fledd and Intnarotd 
injeclkras of antisera or antueptk seiutbei 
Tht advent of sulfooamkie t he r ap y hu na- 
tenaHy altered the poaiibillty for cure fa il 
tjpe* of purulent meologhlt. GraathaeiJid 
that the mortality for posttraunolic Boiifh 
lit should be lowae d to 35 per cniL Soeaf 
writers havT adrfaed tbe p r oph y lactic li- 
mlnfat ration ol sulfanilamide In etta of cos- 
pound fracture or ol dralosge of OErebrofpbi] 
fluid to tbe exterior Guxdjfan advfaa 
It. He reported 3 cases of potUnttsatk 
mepirtgiUs that recovered eu wtiimTaakfc 
tbmpy Two c-i theae were due tobesisel)tk 
streptoCDcd cultorea ol the floUTtn 
oeg^ve in tbe other In all 3 the coodhi« 
was recognfaed early 
General prophylactic neasurei ere reiy 
im portant In cases of scalp facnatJoo, tun- 
pound fracture, bleeding from eui or acne 
poeumocephahn, and otorrhea or tHnotihei- 
Tbofough and metkailous dtbnd«a«st cf tH 
wounds involving scalp and booc tbooil be 
carried out with erefaioo ol contamhulnl ind 
dentalixed tfanre. If tbe dura fa pcoetntri 
the cerebral wound should be dfbrided hr sp- 
proprlate neurosoiflcal metboeb— udog »c 
tJon and irrigation. If foreign bodio i« 
p res ent they should be renwvcd tmless tint 
would entail damage to uninjured cerelnl 
structure*. These axe major ii«ra>urgrtl 
procedure* and must be postponed imlll 
coodidoo of the patient penniU and d® 
proper operative coodltloiis can be sttsined 
However the ioodct It fa done after tbe fajn^ 
the better but good resuits can be obuia™ 
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when operative procedures have been delayed 
as long as 72 to 96 hours In such cases the 
preoperative and postoperative prophylactic 
administration of sulfonamides is of value but 
must never be substituted for proper surgical 
treatment Pnmary closure of these wounds 
is usually adsnsable 

Patients vith bleeding or dramage of 
cerebrospinal fluid from car or nose should be 
kept flat in bed There must be no interference 
with the dramage and imgations are stnctly 
contradicted Drainage of cerebrospmal fluid 
from the car almost alw'ays stops spontane- 
ously within 48 hours, drainage from the nose 
usually does so If it does not do so within 
72 hours plastic closure of the dural defect 
should be undertaken through a transfrontal 
craniotomy, the condition of the patient per- 
mitting This should only be undertaken by a 
competent surgeon under proper operating 
conditions 

Cases of fracture involving the frontal 
sinus with or without external compounding 
of the w'ound should be operated on as other 
cases of compound fracture They arc other- 
wise likely to develop pneumocephalus and 
meningitis is very likely to follow 

If symptoms of meningitis appear m a 
patient that has had a head injuiy , spinal 
puncture should be done at once If there is a 
plcocstosis, sulfonamide thcrapj should be 
begun without delav Sulfanilamide may be 


given until the organism has been identified 
If the mfection is due to a pneumococcus, the 
organism should be typed and appropnate 
antisera if available should be given Sul- 
fapyridme should be given in such cases 
Daily blood lei’-els of the sulfonamide used 
should be determined, and a blood count 
should be done daily The new drug sul- 
fadiazme mav prove of value m memngitis 
Lumbar puncture should be performed ever}' 
one to three days until the cell count is normal 
and cultures are sterile The sugar and 
chlonde content will approach normal as the 
mfection clears and therap} should be con- 
tinued for several days after the patient has 
clinically recovered and the cerebrospmal fluid 
findings are normal Only by early and inten- 
sive treatment can we hope to approach the 
goal of a 25 per cent mortality which was set 
by Grant 

Supportive measures of a high fluid and 
caloric intake, adequate sedation, and blood or 
plasma transfusions as indicated, must not be 
neglected If a patient is comatose or in- 
continent, the special nursing care that such 
cases require must be furnished The recover- 
ies now reported m the literature mdicate that 
posttraumatic meningitis no longer presents a 
hopeless prognosis but rather a clear cut 
challenge to the surgeon to make an earlv 
diagnosis and institute appropriate treatment 

Harold C Voris 
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I N Doctor GortcK PrriM**^nc 1 oImV lb* 
proctobfitt t» prcimted with tertbooLof db- 
llactJjr modmi type, iU pahCaitloo virtiully 
CDbxidiDC th the rrcD^tkio ol uorecul larfnT 
fun 3edf:«d «pcdkll> 

The ork tj oo o/ t f nduBeottl eutvn. betas 
coacened «Uh Itu ttructnre^ the rantf ud ((■ 
rWiaecU, ntber with forffciJ 

method by «hkh the noriBal rtktkiu at the p*m 
■ta) be reuored lo Ui pretan to tb* reader D 
Conch potau ont that fuadamentiJ (ralnlnf for the 
fpectabu a rardjr offered by the Maedard teatbooia 
w (TOM aaa teeny loa tn^mUy tnutred lor in the 
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nU. t prepare I oatructkiaal To^aoKt for the n«e oi 
a«piraota (n (yoecolofy proctohic thonefe nr 

Irrt peeaetiti Ux asaucay of the tsaJ canal, 
the inifciaai suhcincQaal « < i m i h t m iotrtnaic 
uonetal minoiUtjra tte peMe tad orofalul 
lavm tad ajtooaied «pam aad the arrret aad 
cMehofcopply Of ih orffioai fifsrei, tooie forty- 
re cfflpb dlairaaj eqaal is euiber are pbotO' 
STUha of daantiOQ tad aectloa (the latter fmm 
and BilcnMcopk) The anthor uaet as eren hitcr 
stusbierof bommed firorafrocn textbooka adjov 
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DRAINAGE OF THE COMMON HEPATIC DUCT 

With Special Reference to Bile Peritonitis, Wound Infection 
and Other Complications 

ARTHUR W ALLEN, M U . F A C S , and RICHARD H WALLACE, M D , F A C S , 

Boston, Massachusetts 


T his study was undertakeu m an at- 
tempt to evaluate certain pomts in 
the technique of operation on the 
common bile duct reported by us m 
1935 (2) At that time, we descnbed a method 
of drammg the common hepatic duct with a 
rubber caSieter, brought out through a stab 
wound m the right flank, along with a short ag- 
arette wick, which was placed m the sub- 
hepatic fossa (Monson’s pouch) We advo- 
cated tight closure of the origmal vertical 
(nght paramedian) masion and stated our be- 
hef that this techmque would give a lower in- 
adence of infected wounds and mcisional her- 
nias Recently, we published (3) follow-up 
studies on 775 patients, who had had common 
duct exploration, with speaal reference to the 
graded dilatation of the sphmcter of Oddi and 
reported 4 fatal cases of bde pentomtis The 
present analysis mcludes a review of 18 cases 
of bile pentomtis in that senes of operations 
Of the 775 patients, who had exploration of 
me common bile duct, there were adequate 
data for the present study on 744, 479 of 
these had external drainage of the region 
estabhshed through the mam mcision, as has 


been the custom m this hospital for many 
years Smce there have been an adequate 
number, 233 cases treated by separate, care- 
fully planned, stab wounds for diramage with 
tight closure of the mam mcision, to draw com- 
parisons, we wish to present these data 

Transverse mcision was used m only 32 
mdmduals with 3 mstances of major wound 
infection and 3 subsequent hermas m scar 
This number is too small to be of much signifi- 
cance and, for this reason, has been excluded 
from further analysis, the figures, however, 
suggest an madence of mfection and herma 
comparable to that in patients dramed through 
a vertical mcision 

Table I shows the types of masion with the 
number and percentage of major wound in- 
fections, wound separations, subdiaphrag- 
matic abscesses, and subsequent hermas m 
scar 

The table shows that there was at least 
four times as much major wound mfection and 
eight times as many masional hermas when 
dramage was estabhshed through the mam 
wound, as when separate wounds were made 
for dramage Thei 
wound dehiscence 
the main wound, 

273 


:e were 8 cases of complete 
followmg dramage through 
while no such comphcation 
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TABLE I — TTTtS 01 IK(JlXtO)3 AKD SCQUIXIE 

KS SB- 


iUfoc-rfloadiBfertk* 70 *6 « JA j *j 

5 «i 

7 *S ) 4 S 

De^t* 43 53a 

occurred in »nj c»*ewh«jdrain»gcir»ie*Ub- 
lEihcd through n lUb IncUbo. There irete 4 
huuncei of mbduDhragoutlc thtccn lo to 
dhidualx drslaed tWogh the wnanA ukI i 
vhen AUb rround drtluAge wu esUbUibed 
ri\Tnj enentiaily the aeme pcrcenUgo. The 
danger of •abduphiegnutic iiMce]*, as «. com 

phcatioD of stab wcund dramigc, has been 
itrened as a seiicKa ob}ectkia to the 
Y\e fed that thh Irrqxxtaot questioa of draio 
age has been ailequately answered by our 
experiesoe. 

It wu found that opening the duodenum 
loaetjed the modeoce of wound lofecdoo and 
this w erne whether the duodesom was 
opened for traoaduodsial exploration of the 
cooutMo duct or for cloture of a fistula be 
tween the doodeoam and gaH bladder 




Sub i 

Woaad dnJossr 

Totti J 


There were sj patients In whom the com 
mon duct pathological process ueoessitated 
transduode^ eiplontkm and lo who had 
catahUahed a fistula between the ^ bladder 
and the duodenum. Inthagtoup«j3Cases,i4 
had dramige esta hllibed throogn a stab wooihL 
Four of these detrloped major iofectloa io the 
primal) wound, accounting for one half of all 
tl» <~"W« of wound InfcctiMi In a total of ajy 
oJunter dramage cases. It Is fair to state that 
there ba\e occurred a few cases of minor in 
fection in the stab wound Itself Rardv has 
this cataed senous dela> m the omraleiceDce 
ind In no ioatance did It require further 
surgen, 


TABLE m.— EfODcccE OT EfrtcucDt rcata 

CTO CA4ES or OTOiD prcm m -M 



I>utfng the same period of tiiac tie & 
ddcoce of septa, hernia, and eiuccnti*, fa 
wounds drained after operation fur lotf 
cholccystJtis was f^acikally Idca^ aid 
that of drainage throogh the woend iJtn 
comnuia duct exploration (6) 


TABLE rV — IXCTDEXCE OT XETSIS, KEtXU IXB 
DnnscEscE Arm ntuscoE 
thaLufi tlm«sk Toml rw^ rmmt 

aliM tatM *»i i ^ 

C c KM MB doct [JJ liil l tfai 14 ( 7 ) 

Oucradoo lat acot 

c tri wynnW 6 6 j I j 

The a\Trage postcqicratire hupfUl pend 
was 1&.1 days fofJowuig stab wm» driftap 
and iS 7 days foUowing drainage thnngk Ue 
WDond. Of those patienls drained by a ttsb 

wound, 7 (.S per cent wrrt dischar|td fraa the 
hospital By the )6th day aod 44 7 
cent of tbcM drained through thevoendow 
be discharged that soon after ependen. The 
cause of di^iTd bo^taUxatjoQ orer n (h)t 
for lurvTvonts shown In Tabie\ Oftbwe*^ 
stab wound drainage 9.4 per cent wtre dc 
fayed la emtmt to 194 per cent »h* 
drainage was estahTlsbed through the cpoi- 
rire lnris»n. 


TABLE T — fBOtXWOED aOSTITAUt^nCII 
(OVE* JO OATi) 



Wood bScetJoo 
TrotoAsol biu anleiM 
rilaaaiu7 cocpholUi 
Ba> pVTTUwrLa 
Sod/ i*r otan dacMci 
DeuctscB 

Scl»tl i (i ai »t t M tit starm 
Mjwrilu KWii 


Ttf c«mi qT taUl 


The chief reason for proiooged bile 
was pointed out In pstvloos pob Dc i ti^ * _ 
has no relation to the positloo of the oralnaFe 
tube GnaUJyprcilongeddriJaigcofbf>eJ“’“ 



ALLEN, WALLACE DRAINAGE OF THE COMMON HEPATIC DUCT 275 



used 


that adequate outlet for bile into the duode- 
num had not been established (2, 3) 

All cases of bile pentomtis were reviewed 
and two defimte causes were found— closure 
of the common duct without drainage and 
failure of the dramage tube to dram bile fol- 
lowing operation All cases with no tube left 
m the common duct and all cases with no 
dramage of the bile from the tube used for 
dramage were analyzed The similant}" of the 
two groups m regard to bile peritonitis is ap- 
parent The mechanism seems the same in 
both cases and is essentially bile leakage from 
the common duct either through the repaired 
openmg or around the nonfunctionmg tube, if 
there is free flow to the outside, the conva- 
lescence IS smooth, if not, some degree of bile 
peritonitis occurs, v.hich earned a mortality of 
22 per cent 


TABLE VI —MORTALITY 


Common duct dosed without 
dramape 

No bile throUKb dninage tube 
Total 


Per cent 
mortaUt> 
withbUc 

No BUc pen peri 

caici tomtii Dtailts tomlfs 

eS 9 I 

52 _2 J 

S 7 iS 4 21 2 


* 



Fig I Schematic dravnng, modified after Monson, dlus 
trating cross section of the human body at level of the 
foramen of Wmslon The shaded area show s the poohng of 
bile and serous dramage from the gall bladder bed and 
common bile duct. Note the short cigarette wick draminc 
the region at a low level The only foreign body left m the 
area of operation is a small rubber tube drammg the common 
duct in which the opemng has been tightly sutured around 
the tube This minimizes extravasation of bile elsewhere 
in the abdommal cavity and adhesions between the duode- 
num and the gall bladder region The dotted tube leadmg 
through the origmal masion m the abdommal wall trans- 
verses a much longer course and must mcrease the extent 
of adhesions, if used 


There was only i case of the 28 closed without 
a tube m the common duct, which drained 
no bile into the dressmg This patient had a 
very large duct and convalescence was qmte 
smooth, which shows that watertight closure 
can be accomplished , but this is difficult and 
so generally unrehable that it should, m our 
opmion, rarely be attempted 
An attempt was made to determine why 
there was no bile drainage through the tubes 
used in 29 cases All of these patients dramed 
bile mto the dressing and, as stated previously'-, 
those who dramed freely to the outside had a 


TABLE VTI —NONFUNCTIONING 
DRAINAGE TUBE 


T>me of dramage 
Catheter 


tube 


No 

20 


T tube 5 

Not stated 3 

A catheter was used 3 times as often as a T tube in the 
whole senes 


Type of incision for dramage No 

Through wound ig 

Through stab wound 8 

Not stated 2 

Operalnc wound drainage was used twacc as often as 

stab w ound dramage m the whole senes 




rtl*tfvd> cnooth con>iieic«aice wiiilc tl« 
othCTiwercitormj The t>-pe of dnWc tube 
tad the t>-pe of wound do*ure had 

Se^S™^ ^ maJfcDction of 

^ the 4 fatal caaes of bOo peritonltii, a had 
WDond draint« and a wm drained 
throiigh the wound. Tlui amounta to twice aa 
man) deatha from bile pcdtonltii when «««b 
wouirf drainage waa uacd Wc stresi thla point 
in ^tc of the amall number of «•■«»», becsuac 
we beEcN-c that othcra may *\-oid aome of our 
earGer diffimltie*. There are a Tariety of 
technical errora, which explain faSure of the 
tube to function Theae are Unkiog of the 
tube Itgature or atitch around the tube p^ 


Ing of end of the tube from the doct, tod 
•dherinj together of the tides of the tede. 
The Importance of udn# tabes of frerii r at tw 
cannot be ovcreniphattied. Thh li brou^t 
out by aa unfortunate deatb In the wries. la 
removing a tube on the loth d«) of omm- 
plkated conN-aJeacence the Up tfiitaJ to the 
hxatioQ atitch remained (a the rntnrmifl dnet 
Thij waa later removed br Uparutoniy fofloa 
mg which the patient died of broednijort- 

We now foUow the rule and itroojdv yp 
that every commoa dnet t u be drain bflewhSe 
the pabeot b on the operating table od If 
bfle does not con Unoe to drain tbe patient ■ 
returned to the operating table and a lobe h 
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made to function This should be done the day 
of the original operation in order to save the 
patient from the effects of bile spreadmg 
throughout the abdommal cavity If one waits 
until the signs of bile peritomtis are apparent, 
the risk of fatal outcome is very great In our 
series, 22 per cent succumb, whffe McLaughlin 
reports the mortahty to be 2 Or 3 times this 
figure 

The amount of daily bile dramage was tab- 
ulated not only to detemune the average 
normal output and to detemune the sigmh- 
cance of output of large amounts but to find 
out the relation of the size and the type of 
drainage tube to this amount 
The most frequently used dramage tube 
was a No 10 French whistle-tipped catheter 
and there was no apparent difference m the 
amount of bile dramage when the tip was 
placed up toward the liver or down toward the 
duodenum, although we beheve that small 
ducts should have the catheter pointmg to- 
ward the liver (i) The usual case -with a 
smooth convalescence averaged 8 to 10 ounces 
of bile in 24 hours through a No 10 catheter 
More than 16 ounces m i day was imusual 
and an output of 18 qunces or more for more 
than I day mvanably meant residual path- 
ology Larger catheters and T-tubes averaged 
2 to 4 ounces more bile drainage dady The 
position of the tube through the abdommal 
wall (stab or wound dramage) made no ap- 
parent difference in the amount of external 
biliarj’ output 

When a No 10 catheter was used and re- 
moved on the loth daj’-, biharj^ drainage prac- 
tically always ceased within 48 hours and the 
wound was usuall}’^ dr}' in 24 hours With 
larger catheters, dramage was prolonged after 
^emo^al and even more so after the use of a 
T-tube The curves of postoperative hospital 
stay of patients m the Massachusetts General 
Hospital vnth catheter and T-tube dramage 
arc shown m Graph i The average post- 
operative stay for patients drained with a 
catheter vas 160 davs and those with a T- 
tube 217 da} s This difference is striking and 
seems to be chiefly due to prolonged drainage 
of bile follov. mg remo\ al of the T-tube How- 
cier, Mound sepsis also is an unportant factor 
as most of the T-tubes w ere brought out with 
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Fig 3 Schematic drawing illustrating the final situation 
The wick and the tube should be sutured to the shn with 
separate nonconstnetmg silk stitches 

the abdominal dram through the operative 
incision It must be recorded that m a few 
instances, T-tubes were used when prolonged 
external drainage of the common duct was 
desired 

Anesthesia was used 4 tunes for the removal 
of a T-tube and m no mstance for the removal 
of a catheter We have felt that 10 days was a 
sufficient length of time for the tube to remain 
in the duct m those patients who have had 
careful graded dilatation of the papilla of 
Vater We have removed the agarette wick 
on the loth day and the catheter as soon 
afterward as the No 00 chromic catgut suture, 
holding it into the common duct, would let go 
If a separate stitch is used for this fixation, the 
catheter comes away with greater ease than 
when the fixation stitch is a part of the con- 
tinuous suture closing the incision m the duct 
Reaction following removal of the dramage 
wick occurred m ig mdmduals, twice v'hen a 
stab Mound was used and 17 times when the 
wick was brought out through the operative 
wound The average oral temperature eleva- 
tion was 10 1 2 degrees The chart was flat in 
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14 instAJHXf by 48 hour*, 3 by 7* hour*, and 
the mnaining a bj ^ hour*. It would *600 
that the rasoval oI a abort depeo^t wiefc 
placed away from the operttl^ field la fbl- 
lowed by lee reaclkn than la the longer one 
brought upward through the opaa,tiTC Ina 
Brno. The roooval ol the aborter wide 
give* lendbcocofoTt to the patient. Tbereare 
other logical reaaoaa lor uslDg this abort arlcfc 
thitraA a lateral bebaon directly into the wb- 
bepatk apace. Ai hloriaou QrklitBll> prjn t M 
out, thb ii the foaaa which coUecu the aecre 
Uooa from the fidd of operatioQ. AO Oidd 
cacaping from the right tide of the water abed 
fonoed b) the nsnal column must grarhate 
to thb regiou before ft can eacape eitl» to the 
outfide or bto the varfema btra'abdoinloal 
area*. One nuy ha>‘e the theorctfcalobjectioD 
that a wkk to placed would In create the 
danger of infecting the Sold carried aborc the 
Uto by the effect of re^ilratioa It •cans to 
oi that the early provfsoQ for eacape of fluid 
ti It coDecta, li ac^isOy a tafegoard against an 
accumulation between the liver and the 
diaphragm 

Aaa matter of fact ouc data teem to btdi 
cate that adequate drainage to the outside 1* 
actotnpUsbed by the loog vkk fa t r od creed 
bto the tubhepadc loan and brought out 
throogh the operatrve bdilon This diabage 
U at first by capIOarv attnetian and by the 
this action is ktst a sfaus tract Is esub- 
Ushed. One of our chief ob/ections to the loog 
wide is tK«t with postopenUhe dlstentwn Ihe 
dram sutortd to the skin mav wdl be lifted 
out of its dependent porition- /f this occurs, or 
1/ the wick & placed to the operali'-e field db- 
abEng adhesloni between the rite of opeiatloo 


and the doodmum maj occur 

Wt do not tKlnfe one tbouki use the lateral 
stab wound drainage b every mstancc. We 
hare avoided iU use fa natfcnU adth a vtry 
f flirt abdomfaal wall In ludi fadh-iduali, 
one U apt to find a wide flarfag costal aa^ 
and these are best operated upon throng 
wme iDodificatkin of the tmm-cne approach. 
In secondary operation 00 the conuno o duct, 
one Is apt to find the suhhepatk ^lacc oHit 


eiattd br a dh esions which we beivE ioM 
usually be left alone, thus fa cm 

loglcaj to hrfag out the dofas tiw^ 
operative fadsioo ThiilsabotruefacDac^ 
commcrti duct repair emedillylfl^rmBrii 
made over a T-tube. W e hare foood fa da 
cult to establish an. extemal blSur 
that does not follow the liver piVq tj tb 
sarface fa the region of the attadunaitefiN 
ligamentina terea. 


auintA*\ AKD comrocoa 


When the cotntooo doct has bea cptard. 
diafaage through a sutta^ tube to tkoct 
side ibouM be rootfady criibhrird. Tljht 
SQtore of the bdsfan fa the dud b to 
acconipllih. 

BOe pen to olds carries a 1^ norUltynfi 
andean be greatly dimfalihea by proper dnia. 
age of the region d operation. 

Tubes ihould be fonctlooisg before the 
ahdamfaal fadrioo b dosed If fg a c t ia 
ceases, this abould be corrected bef are the rfab 
and symptoms of bile peritonitis are eridesi 
e-tip athetenareade):n]alefcrt!ni&- 
age of the oormnem duct, pa r t mUri r U the 
papula of \ ater has been gradnaHy dilated to 
7 mlUfaietm This type of tebe ikwW te 
pointed toward the Iher If the duct fa naih. 
•fax* the open end will tUcfw for esafcr esoce 
of b€e throuri the tube. Such ■ tabe esa « 
reiQDved without injuring the sotme Ere fa 
the duct, and there fa a minimal uaooct o 
drainage after Iti retaoval- 

In the av-etage case with a \-gtfc al 
miftljn fadrion, 0 ne may reduce the roorU^ 
caused by wound InfectfcrO, dchiscoKe 
hernia fa scar bv providinff a cax^uHy 
Uleral stab wound ihrouib which the draini 
may be brought 
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ILEUS ASSOCIATED WITH EDEMA OF THE BOWEL 

OCTA C LEIGH, Jr , M D , New York, New York 


A TTENTION was directed to the prob- 
/\ lem of ileus assoaated with edema of 
/“A the bowel by a small group of cases 
^ m the so called paralytic obstructions 
m which the MiUer-Abbott tube failed to pass 
along the small bowel at the usual rate of 
speed Abbott had previously observed a pa- 
tient m the uremic state with abdommal dis- 
tention who faded to advance the tube This 
was apparently caused by the depressed motor 
activity of the small bowel 
In the senes of cases with acute intestmal 
obstruction reported by Mclver from the 
Massachusetts General Hospital between 
1918-1927, mdusive, 9 were classified as func- 
tional obstructions because no recognizable 
pathology was found at autopsy These cases 
occurred m the very young or aged patients, 
and the fimctional disturbance of the bowel 
was attnbuted to their poor constitutional 
state 

Jones and Eaton discuss the effect of edema 
on the gastromtestmal activity m their report 
on postoperative nutntional edema observed 
m a vanety of surgical patients The factors 
responsible for the edema, mainly the low 
plasma protem concentration because of pre- 
operative starvation and excess intravenous 
sahne after operation, were fully appreaated 
by these authors 

Ravdm and his coworkers (9, 10, ii) pur- 
sued the problem further and demonstrated 
that the gastnc emptymg time, as measured 
by the water banum meal, was prolonged m 
dogs and patients when the serum protem 
concentration was lowered This fact was 
true in both the mtact stomach and after 
shortcircuitmg operations 
In further studies by this group (Borden, 
Thompson, Ravdm and Frank(4)), the small 
bowel empt3ang tune of dogs was seen to m- 

From Ue Departments of Physiology and Surgery College of 
Physiaans and Surgeons Columbia Umversfty and the Pres 
bytenan Hospital New York. 

before the Forum on Fundamental Surgical Problems at 
^e Climm Congress of the American College of Surgeons 
noston, Massachusetts, November 7 1041 
Aided by a grant from the Josiah Macy Jr Foundation 


crease as the serum protem concentration was 
reduced by repeated plasmapheresis 

Of the cases of small bowel obstructions at 
the Presbytenan Hospital dunng the past 4 
years, a group of 51 cases was classified as 
“par^ytic” because the Mdler-Abbott tube 
filed to demonstrate a mechanical obstruc- 
tion dunng the process of deflation Paralysis 
or inhibition of normal bowel motihty was 
apparent in a few cases with known lesions of 
the spinal cord and retroperitoneal space The 
Miller-Abbott tube advanced slowly along the 
bowel m the process of deflation, and repeated 
daily studies with banum mjected through the 
tube showed only ddated loops of atonic bowel 
distal to the advancmg tip of the tube 
(Table I) Seventeen cases assoaated with 
edema also exhibited this marked depression 
or inhibition of small bowel activity These 
cases, associated with edema of the bowel, re- 
quired an average of 6 2 days to advance the 
MiUer-Abbott tube along the entire length of 
the small bowel In contrast, 26 cases attnb- 

TABLE I — SMALL BOWEL OBSTRUCTIONS — 
PARALYTIC TYPE 


Number of 


Cause of obstruction cases Total 

Spinal cord lesions 3 

Ascending transv erse myelitis 2 

After spinal pontocavne i 

Retroperitoneal lesions 3 

Hemorrhage from abdominal 
aneurysm i 

Traumatic rupture of ureter i 

Operative trauma and 
hemorrhage i 

Assodatedryithedemaotthebowel 17 

After gastromtestmal surgery 10 

Liver disease 2 

Nutntional defiaenaes 2 

Uremia due to renal failure 2 

Extensive cutaneous bums i 

Operative trauma 26 

After extensive pelvic surgery 17 

After abdominal explorations 4 

After resections of colon or 

rectum 5 

Bronchopneumonia j 

Total cases r. 


Average tune 
forJinier 
Abbott tube to 
traveiae small 
bowel— 
daya 

12 


5 4 


6 2 


2 I 


2 
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ated to opentave tnam* required to kvcrege 
ofoolya tdijitopaathetubebtotbecccjinL 
‘Hie tjp^ cue* in the group fc.«odated 
vith edem* of the bowel were «t^nT to the 
cues stressed W Rnvdin utd Rhoedes (lo) 
and Jones and utou in gutac cases, lUv 
din t statement that *100 much osphasis hu 
been placed on the water and mlt repUcement 
of the surgical cases and too httle on the 
mechanism in\'oh'ed lo keeping the fluids 
within the blood Tesseb* a wd demonstimted 
In these fMCL 

ILLUSTRATIVE CASES 

Cm L Male, 5 year* (Chart ) vlUi ex 
temhre cataoeoes bama who was noder detailed 
tody foe ciiaii« la fcdd dirtritwtfcn. The e*ti- 
mat^ pcdtlTe flold la tbeae dtarts b cakn 

laJed by aabtracthif the total Sold ootpat (ariDeand 
romltai) phu a ddldooal 500 cane ctstlmetcra 
daily foe laaenifble fiold loa froen the total fluid In 
take. These drim penile] fahly w«D the actnal 
diaatca obaervtd in me total body wdfht. It may 
be seen that there via a nin in body veMt of emr 
8 LOcvraxai doiinx the int d boipltal days. Tbe 
trpkal npid fall la pfaama protern cooceotratlan 
accompanjed by nptd rite la the hematocrit vaa 
obaerved daring tbe fint few days. IVeech, and 
Drew Scadder aad Pappa hare empbaalsed that 
thh type of blood plrtnre vUl n t pineut edenja 
foematloo eren la the p e eat o ce of hcmocoocerntra- 
rkra WT^eo Tomldaf begina, tbe a anal treatment fa 
directed t water aad mlt rrpiacMDent which of 
corme only ta crc aa ca the edema (Beard aod Blalock) 


The ahdmilaal rocDtacoocntn* (Fie. i) ii Ob 
caa* faod la othan in thb groopl ihoved Uie tTp^ 
idctun of Qmn with iSated wga <f bmI Wd 
with fhJd le-ed fermaticci lo the btml deohtn 
podtlocs. Small bore) btnhatkc atarted oa tk 
dth hosplta] day rtflmd tha fysmtas ef um 
aad Tualtlag. nt the tip draicw cely a (nr fret 
d arias the am dayi. ^ btrarona tkensr ni 
dbcc e tlflo ed atrpt eduzu. The kJSer uioD 
tab* pamrd n;ddly bto the tmeverK ceba dwbf 
Ih ext bonra aa dbrafa began and lirttstica 
(haappearrd. 

Cm (Chart ) A female aged 63 akwed tk 
lame typical pfctoit foflovlng a partial cabetowy 
foe carciDoma of the iliniofd. Twenty him W w 
mal aalse were during the 5 diji M- 

lowing Dperatlofi. Inenajfng abdorniaal dbtmtha 
and Ttmdtlag bcfan cc tbe jd poatepaadr* far 
A low pfaima peotela cnoerstrauso and Ugh hfn*^ 
todft were foend t thh timt Serml whole Uw 
tramfariooa diuln g tbe eit a days faded to rrbert 
the dktentloo oc aoee a dioresb. A cecoetixwy dm 

00 the rthpeatopwadTe day failed to fmetiafc T 

Elexa of aadtk ffmd wereprtaentat tbe a*»d eger 
tioDj and tha bowd waa e k aenbed at 
Small berwd btnbaliai atarted oe the cernggatfr 
ythpoitopeiatlTedaydeirTeTid Eimcfn™"* 
tha tipper gaatrolnteathaal tract daring 

ad hoora. Sa ddidocal dayi wera retiaired fw ^ 

inner Abbott tnbe lo reach tbe cecaia. M tJ* 
thw mtld i flii i al a began, and tbe nertml bewei 
function vaa re-eatahhibed. 

The abdominal roentgenograms (FV 0 
Dhutrate the dJef dlfficultr cocountcml to 
these cases. TheUpoftbclitDcT-Abiotttirw 
can be eiiDy pused into tbe doodenum with- 
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Fig I Ileus assoaated with edcmn of the bo\\ cl follow 
mg an extensile cutaneous burn \bdominal rocntgcno 
grams in the lateral decubitus position a, Showing dilated 
loops of small bowel with fluid lei cl formation, b, plain 
abdominal roentgenogram just pnor to small bowel mtuba 
tion, c, showing the slow progress of the Miller Abbott 
tube and deflation dunng the first 2 dajs of mtubation, d, 
12 hours later after 1000 cubic centimeters of plasma m 
travenously The distention has disappeared, and the tube 
adianced to the transierse colon 



out the usual dilRculty encountered at the 
pylorus in cases with obstructions After the 
balloon has been inflated in the duodenum, 
having passed the pylorus, the tube is usu- 
ally fed into the stomach at the rate of ap- 
proximately 6 mches everj' i or 2 hours In 
these cases, however, the tip fails to advance 
at the usual rate of speed and the excess tub- 
ing accumulates in the stomach or prolapses 
extra loops into the duodenum (Fig 2b) 
This may cause sharp angulations m the tube 
which occlude the lumen and interfere with 
suction 

EXPERIMENTAL 

In acute experiments on 4 normal dogs we 
have observations that support the results re- 
ported by Borden and his coworkers (4) from 
prolonged studies on dogs with reduced plas- 
ma protein concentration (Chart 3) Motility 
in the small bowel was recorded from a bal- 
loon attached to a water manometer As the 


plasma proteins were rapidly depleted by 
plasmapheresis and by the injection of addi- 
tional normal saline, both the tone and peri- 
staltic activity of the small bowel were de- 
pressed In these experiments the hematocrit 
and blood pressure were maintained at almost 
normal levels although the heart rate was 
usually increased 

It should be emphasized that this method 
of studying small bowel activity will give mis- 
leading results unless done carefully The 
balloon must be inflated for only a short period 
of time and with only small amounts of air 
Otherwise edema of the bowel will result even 
in the normal dog Furthermore, the injec- 
tion of saline or rapid bleeding may cause a 
momentary increase m the motor activity of 
the bowel 

In the climcal cases (Table I) gross edema 
of the bowel was described either at operation 
or at proctoscopic examination In the acute 
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u CEutcd b\ tlie low nLuma pffotan amcentn 
Uon »nd b» eicr» lntra\TOOui ullo^ rather 
than bemf; the muit of (\'tsph itasla on the 
boau of operative trauma and amaequent In- 
acthity of the small boweL 

Uc are puipaad\ avofrimg a discuaslaa of 
the factors rrqnnilble for the gaseoos dtsten 
tioQ In these caaes. It Is a known fact 
that man; patients nth nde^read edema of 
the benrei and undoubted!} marked depres- 
sion of intestinal acti\dty hav'e onij mOd dif 
ficnlti from pueous distention of the bowel 
The fmportant fact for the surgeon to note b 
that true Inhibition of the raotor actndt} of 
the bowel U present In onlr two tiyies of cases 
those associated with lesions of the spinal cord 
or retroperitoneal space andthoseaccompan- 
led by edema of the bowel In the latter proop 
rapid deOatwr) can be accomplished b> ndding 
the bowel of edema and restoring small fai 
tesUoal actint) 

coNCLCSiavs 

Small bowel motllit} has been found mark 
edl> depressed m cases wUh Oeus as«ooafed 
with edema of the bowel 

In most the edema appeared to agRra 
vate partial mechanics! obstnidhms 

of the bowel (Case 3) In a few cases the edema 


was the only known etjoJogicil lactor mwta 
(Case r) 

Theraps directed to fluid and nh reTlan 
ment wdl increase the edema u long u iLe 
plasma prolrin coocentratwo rmaha it 
edema les-eL 

Theiapv directed toward raising the lii'aa 
protein concentraUoo wfll restore oTaBUwtl 
Mcti dt} and aid in the deflation of the patrot. 
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INSULl’ TO 1 JIE 'FESTICLE IN IIERNIOREIIAPIn 

JOH BAKbR. M D , b A C s , nml MATlIll W MARPUR I XOA , M I) , 

Seattle, Washington 


O r the last hundred patients operated 
I upon for inguinal hernia at I he 
' Mason Clime, we have had but two 
who developed immediate detcct- 
ble, postoperative testicular swelling These 
ascs are reported herewith as it is believed 
hat their course and treatment mav be in- 
tructive lhat we have been fortunate is 
uggested bv comparison with the carefullv 
eported senes of 150 patients operated on for 
nguinal hernia at Lahev Clinic (i), 67 per 
:cnt of whom developed shortlv after opera- 
ion some evidence of atrophv of the testicle 
m the side operated upon There had been no 
irev lous disorder in anv of these organs 
In a studv of the case histones of 1,09^ pa- 
-lents operated on for inguinal hernia, Trdnian 
found an incidence of 13 i per cent of post- 
iperative tumefactions in the scrotum In his 
senes, 4 6 per cent developed earlv hvroceles 
which contained from 20 to 60 cubic centi- 
meters of clear vellovv fluid Outside the hv- 
droccies, this author classified otiier tumefac- 
tions as distention of the veins in the jiampini- 
form plexus, thrombosed veins, thickening of 
the tunica, hematomas, and epididv mo orchi- 
tis It IS interesting to observe that the ma- 
jont}' of those classified as hematomas and 
cpididymo-orchitis subscquentlj developed at- 
rophy of the testicle In this group, 1 1 pa- 
tients, or I per cent, complained of pain in the 
groin or scrotum for a penod of from 3 montlis 
to 2*^ vears, and the author believes that one- 
half of these probably had nerv'c involvement 
as the etiological factor Of these, i 5 per 
cent developed postoperative atrophy of the 
testicle 

In a senes of 1,500 cases, Huston found 
only 3 which showed evidence of postoperative 
atrophy of the testicle These were observed 
early in the senes, before his operative tech- 
nique was modified to give less compression to 
the cord The literature contains reports of 
:ases of frank necrosis of the testicle following 
lermorrhaphy, and even operation on and 


about the neck of the urinarv bladdcrin some 
instances has been followed bv gangrene of the 
testicle 

Main statistical follow -ups on inguinal her- 
niorrliaphies mention tlic most remote comph- 
catnns \ct fail even to consider damage 
sustained bv the testicle 

I’svcnic Fi-FrcT 

1 he occurrence of anv complication that 
involves the genital organs or even their im- 
mediate vicmitv has a particularlv devastat- 
ing effect upon the morale of the patient In 
the male, painful or swollen testicles alropliv 
of the organ discoloration of the scrotal skin, 
tumefaction of the scrotum and numbness of 
the skin of the scrotum medial thigh, or jmbic 
region create mental unrest in those unac- 
quainted with the nature of the condition 
1 his lb cspeciallv true of the vounger adult 
whose apprehension of stcnhtv or even im- 
potence mav be deep m his mind It is strange 
how rcadiiv even an cvtragcnitai complication 
mav be interpreted as a probable cause for 
impaired or lost scvual function T he surgeon 
must be aware of this fact, though the verv 
nature of the patient’s concern is such that he 
makes little or no mention of it 

ANATOVIV 

r aniiliaritv with the structures m and around 
the inguinal canal is required for appreciation 
and understanding of the sequelae of hernial 
repair 

The artcnal supply to the testicle comes 
almost cxclusivelj from the internal spermatic 
vessel in the cord A small branch of the deep 
epigastric artery passes through the canal, as 
does a division of the (vas) deferential artery, 
but the supply of blood to the testicle by 
these channels is negligible Any process 
which occludes the spermatic arterv' will cer- 
tainly involve these smaller vessels The ve- 
nous return courses, for the most part, in the 
pampiniform plexus about the cord 
^85 
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SURGER\ GYVECOLOG\ AKt> OBSTFTRICS 


U ouu^ b\ tbe low plaim* jimtcln coocrntra 
tion uxi b) exccM intni\n>oui uliae ntbcr 
than being the remit of IjTnph «tua on the 
buii of operative trauma and conaequent In 
actMt) of the imall bowel. 

W e are purpoKh avoHling a dtscuisioD of 
the facton rwponsjUc for the gaaeoua duten 
t»n b theac ensea. It u a well known fact 
that man) patients with widespread edema of 
the bowd and undoabtetUx marked deprev 
sKtn of intestinal activlt) ha\T oaU mHa dif 
fknjU) from gaseous distentloo of the boweL 
The Important fact for the surgeon to note b 
that true Inhibition of the motor activlt) of 
tbe bow cl is present in onU tm o ^Tica of cases 
those associated with lexioni of tbe spinal cord 
or relrnpcrltoneal space and those accompan- 
ied b\ edema of the bowel lo the latter group 
rapid deflation can be accomphibed b\ ridding 
tbe hofwcl of edema and restoring smofl in 
testinal actldtN 


CCPtCLCStO’TS 

Small bowd molDity has been found mark 
edls depressed in cases with Oeus associated 
with edema of tbe bowel 
In most cases the edema appeared lo agm 
\*ate *T**^"f; prtrtkl mechanicai obatructMOS 
of the bowel (Case i) In a few cases tbe edema 


was the otdv known etiological fartof rtmi 
(Ca*c i) 

Therap) directed to flanj lad uh rrpJwe 
roent will increase the ederaa is kioj u ^ 
plasma protein coocenlrition rrraiaa u 
ctJema leitJ 

TheTap^ directed toward raising the pit« 
protein concentration vfll restore fmaiui^ 
actisdtv and aul In thedcflatnoof thepitra 
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tual amount of swelling of a testicle, or the 
length of time that any degree of enlargement 
could be allowed to continue, with a prognosis 
as to permanent damage to the testicle 

TREATMENT 

Verj' little can be found m the literature on 
the surgical procedure for preventing post- 
operative atrophy of the testicle Measures 
have been proposed to relieve the tension de- 
veloping m the orchitis of mumps 

The treatment is first of all preventive, and, 
in herniorrhaphv, the requisites for this are 
the establishment of an adequate sized aper- 
ture for the passage of the cord, reduction of 
the bulk of the cord (Halsted), and minimizing 
the trauma to the tissues Careless reduction 
of the bulk of the cord has been reported as a 
probable cause for postoperative atrophy of 
the testicle 

Curative treatment must aim at exploration 
of the repair and wdening of the passageway 
for the cord or at dividing the capsule of the 
testicle to forestall possible pressure necrosis 
This latter method was our choice in i of our 2 
cases when the testicle had enlarged painlessly 
to a size one and one-half times its normal 24 
hours after operation 

As to the technique of incising the capsule, 
\\c used a straight incision from pole to pole 
on the exposed surface of the organ (Fig i) 
This method insures the greatest possible re- 
lief of capsular restraint The immediate 
evaginalion of the parench) ma as the incision 
IS made, we feel, is an argument for, rather 
than against, this method Multiple slit inci- 
sions have been used b} others (Ballenger, 
Smith, and Elder m the publications already 
quoted), and m this v ay they release much of 
the internal pressure and still retain capsular 
tissue throughout Hot vet packs arc applied 
after the closure, and vc used one small Pen- 
rose dram in the incision In our case, local 
infiltration anesthesia vas used vath satisfac- 
tory results 

CASE REPORTS 

W C (Iso \ S 3 Q 2 S), aged 40 scars, entered the 
C linic October 4, 103S with a hislorx of haMng no 
tiud a rather si sere strain m both groins sshilc 
piTMug goU a ftw da\i) before his entrance Ph}si- 
cal 1 xamination showed bilateral inguinal hernias 
whuh were shown at surgen to be direct 



Fig I A continuous straight incision from pole to pole 
IS made The site of choice is directly opposite to the root 
of the organ 

A modified Bassini herniorrhaphy was done on 
each side, and fascial transplants were employed to 
bind the conjoined tendon and internal oblique mus- 
cle to the shclting edge of Poupart’s ligament The 
patient developed an upper respiratorj infection and 
was troubled with gas pains About 12 hours after 
operation, swelling of the right testicle was noticed 
The testicle enlarged to one and one-half times its 
former size Two months later, atrophy of the organ 
was observed, and in 4 months, it was no more than 
I 5 centimeters in diameter 

L R CNo A 15051), aged 47 vears, came to the 
Clinic September 24, 1940, with a history of having 
noticed pain in the right groin upon coughing 4 days 
before 

Physical examination showed a nght indirect in- 
guinal hernia, 3 centimeters in size, which was re- 
ducible The left inguinal region was normal Two 
months later, a Bassini herniorrhaphy was done A 
“pantaloon” was encountered, and the herniated 
sac was seen to be of the direct t) pe 

Repeated obscn'ations during the following 24 
hours showed progressue, painless enlargement of 
the testicle, and at the end of this 24 hour period 
operalixc interxention was decided upon Incision 
of the capsule, as described, w as done Further scro- 
tal swelling and discoloration ensued The swelling 
had subsided appreciabh at the end of 2 w ceks Sub 
sequent examination at the end of 6 weeks showed 
no cxident enlargement of the scrotum or testicle 
Convalescence was otherwise uneventful, and a low 
grade fever that had been present wnth the post- 
operative swelling quicklv subsided 

Examination of this man 2 vears later showed no 
discernible abnormahtv of the involved testicle de 
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Running Trith the cord In the rrnl are two 
nerv’et, chlefl} tcnsory n*nie 3 y the Dlolngul 
md tod external fpennatk nenoa. The ub- 
Ingoinil nervT lopphe* the ikin of the umer 
medial part of the thl^ and the root of the 
pcnU and acrotum. A fnr fibcrt of thU oerve 
•applying part of the fatcmal oblique mu»de 
u>uali\ rout from the mam bundle far eooagfa 
pronmalJj to be out of the field of danger 
The external ipennatlc Ii a branch of the 
getutofcmoral Dcrvt, and beildeigivingmotor 
fibeii to the cremaiterlc muacJc aupphea ten 
»ory fiben to part of the akin of the •aotam. 
Juit above t^ Inguinal and nnmlog 

parallel to it, beiteath the aponeurosis of the 
external obhew li tbc anterior cataneoaa 
branch of tbe Lhoh\pogaxtrlc tjcm-e Deatnic 
don of this leaves an anesthetic area of akin 
on that aide luperior and lateral to the sym 
ph\aii pubU. 


PATHCrtXWY 

The naoat common disorder of the teatide 
following Ingoinal hemiorThaphy la posafve 
congestion from obttnxted veooui return It 
ii strange, but unfortunate for the surgeon 
that the reactions of the tissues, In different 
subjects vary with Identical operative pro- 
cedures. In some even with most gentle 
manipulation, local vasoconstriction b marked 
and there b probable arcnlatory embarrass- 
ment to the parti supplied and draraed whfle 
In other subjects, necessary vigorous maolpu 
lation leaves do demonstial»le af tcr-cffecta. 

Passive congestion of the testicle can be re 
spon^le for the foUowmg conditions 

I DOatatkm of the veins in the pampfol 
form plexus. 

3 Hjrirocele from passive transudation, 

3 Lowered tissue rcaatance and, beoce ac 
Pve Infection from a dormant \oai condition 
or a drculating organism that ordinarily 
would not find such a far-orablc mcdiani- 
4- Lastly but most hnportant, from our 
Tiewpomt, an Increased mtrateiticular tennoo 
which may become tevrre enon^ to cause 
pressure necrosb of the parenchyma and ulti- 
mate atrophy of the testkle. It b hard to be 
that paMive congestion alone can came 
thb unless the venous retora b blocked com- 
pletclj The most Ukclv cipUnatloa In our 


odoiOT U Out tcdlijo rnffidoii to 

tW tertide [I the ronlt ol pm(v, tnetS 
plus a subacute inflanunatoiy proem. Laij 

otdinoiy dmnmtojico, eiahijoo fralora 
much more tension than pure trcuaJitiB 
Thb behef b well supported by tk oben 

tioQof Erdman that those cases tin «il« 

to atrophr bad been diagnosed dtkr u (d 
dWjino-orchltb or hematenna. 

licrtxler In hb monograph cn the »rila] 
pathology of the gerdtoacinary otgua, nua 
that the four most CDtnmoociasacfatrc^iii 
of the testide are mamps, krolonhifAj' 
trauma, and varicocele. 

In an inteiestlng study of orcniilay 
chan^ In the testicle by Iwaaita, tie Wfas 
(ng observations, with rabbits and dofi m 
subjects, were made 


A. With complete oedndon of all cf Ik 
spennaik vdoi and lelesse after 14 bom 
stud> of the tissue ol the testide skmd 
slight pastivecongestjoa, and ydapiflertk 
retuni of the dre^tioo, then was proSfen- 
tloD of the intmtidon with ifigbc hew 
rhigic infajTtico, but the paresdiyBa ni 
only sUghtiv altered alter thb tiapnrj 
congestion. 

B After oedosion of the vma and ns 
deferms at the tame time and r el e a se ef tbe 
ligature in 14 houn, iDght oecnafa of the pa- 
renchyma, intentitial hemorrhage and fflod 
erate dflatation of the \'eins were found, tad 5 
days later the testicle showed complete k®- 
orrhagic infarction 

C When ail the itructurei of tbc curd snt 


tied off for a period of 5 boms and tbefl re 
leased there sria practically no destruetkw ts 
be found in the testide after »8 di} a 

D WTien all the strticliircs of the cord dm 
been ligated for a period of 10 Iwnrs and tb« 
rdeaied, complete degcDCratioQ of t he 
chyma and fibrous pcohferatkn tbroogb^ 
was noted In sections of the testide 45 dtp 


Wmd in the Cgkt of the kanlrdtrs^ 
by tbe Bforemcntiooed crpoimenUl wo cL 
beboovTS us to keep careful watch 
operative swelling and to institute treaw™ 
promptly when the Integrlt) of a lestw ** 
tfaretlened. We couH find do repewt o< to 
vestigalion as to the reiadoo between the 
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length of time that any degree of enlargement 
could be allowed to continue, with a prognosis 
as to permanent damage to the testicle 


TREATMENT 

Very little can be found in the literature on 
the surgical procedure for preventing post- 
operative atrophy of the testicle Measures 
have been proposed to relieve the tension dc- 
velopmg in the orchitis of mumps 

The treatment is first of all preventive, and, 
m herniorrhaphy, the requisites for this are 
the establishment of an adequate sized aper- 
ture for the passage of the cord, reduction of 
the bulk of the cord (Halstcd), and minimizing 
the trauma to the tissues Careless reduction 
of the bulk of the cord has been reported as a 
probable cause for postoperative atrophy of 
the testicle 

Curative treatment must aim at exploration 
of the repair and widening of tlie passageway 
for the cord or at dividing the capsule of the 
testicle to forestall possible pressure necrosis 
This latter method was our choice m i of our 2 
cases when the testicle had enlarged painlessly 
to a size one and one-half times its normal 24 
hours after operation 

As to the techmque of incising the capsule, 
we used a straight incision from pole to pole 
on the exposed surface of the organ (Fig i) 
This method insures the greatest possible re- 
lief of capsular restraint The immediate 
evagmation of the parenchyma as the incision 
is made, we feel, is an argument for, rather 
than against, this method Multiple slit inci- 
sions have been used by others (Ballenger, 
Smith, and Elder in the publications already 
quoted), and in this way they release much of 
the internal pressure and still retain capsular 
tissue throughout Hot wet packs are applied 
after the closure, and we used one small Pen- 
rose dram m the incision In our case, local 
infiltration anesthesia was used with satisfac- 
tory results 

CASE REPORTS 

W C (No A-S2928), aged 40 years, entered the 
Clinic October 4, 1938, ivith a history of having no 
ticed a rather severe strain in both groins while 
playing golf a few days before his entrance Physi- 
cal examination showed bilateral inguinal hernias 
which w ere shown at surgery to be direct 



of the organ 

A modified Bassini hcmiorrhaphj was done on 
each side, and fascial transplants wore employed to 
bind the conjoined tendon and internal oblique mus- 
cle to the shelving edge of Poupart’s ligament The 
patient developed an upper rcspiratorj infection and 
was troubled with gas pains About 12 hours after 
operation, swelling of the right testicle was noticed 
The testicle enlarged to one and one half times its 
former size Two months later, atrophy of the organ 
was observed, and in 4 months, it was no more than 
I 5 centimeters in diameter 

L R (No A 15051), aged 47 years, came to the 
Clinic September 24, 1940, with a history of having 
noticed pain in the right groin upon coughing 4 days 
before 

Physical examination showed a right indirect in- 
guinal hernia, 3 centimeters in size, which was re 
ducible The left inguinal region was normal Two 
months later, a Bassini herniorrhaphy was done A 
“pantaloon” was encountered, and the herniated 
sac was seen to be of the direct type 

Repeated observations during the following 24 
hours showed progressive, painless enlargement of 
the testicle, and at the end of this 24-hour period 
operative intervention was deaded upon Incision 
of the capsule, as described, was done Further scro 
tal swelling and discoloration ensued The swelling 
had subsided appreciably at the end of 2 weeks Sub- 
sequent examination at the end of 6 weeks showed 
no evident enlargement of the scrotum or testicle 
Convalescence was otherwise uneventful, and a low 
grade fever that had been present with the post- 
operative swelling quickly subsided 

Examination of this man 2 years later showed no 
discernible abnormality of the involved testicle de- 
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itoble abortion, qcrinlne and pftuluio were 
admhifstered to an attempt to hxstn deliveiy 
In this entire aeries 55 patients 6 t per cent, 
CDEQf^ted the abortloa 33 cases 39 per cent, 
were dBeharged from the bo^tal aa atlD 
pregnant Of the petleotJ that had abor 
te^ onl^ 6 pregfunoes were be>-ood 18 wedb 
It were esamated to be from 13 to t 8 weeks 
pregnant and 37 were pregnant less than 
IS weeks 

Id comparing the results in tbe 3 moatb 
period on corpus lateum extract, tbrn were 
15 failures In ns cases, whereas, la the control 
group there were 37 fafinrea In 44 casea. 

The second aerws of caaes ^ablo II) were 
cases of habitnal abortKiti. Ail patfenta who 
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gtNT a history of t»o or rnore ibortwii to 
placed in this {Toep Also cases with a bi>ax7 
of one abortloa but who in their present pre;- 
nancy presented a pktiire of throtoed ibv 
tloo tudu as fpottisg and emnp-hke pdn 
were also Indoded in this groop. Ttm, 59 
cases were placed in this group. Theurrcsn 
shted b most cases of at least tfi oik 
centUneters o^ aqueous corpus btenm extract 
two thnea per week. However sooe of these 
patbets did not appear for treatzoenl bot eoee 
aweet, Thtrewere sisMccasesaudlfsSaiei 

D uring the time we have treated st 
the R es earc h and Edaeatkriia] lioapttaJ sol b 
OCT private prartkes 454 casa of srtich Ui 
were threatened iborticesandieoTmhayi 
ual aboctioai. Tbe results obtained in tha 
group are shown b Tables nr I\ \ andlT. 

It would seem then that b oor hnds , 
latiil ictnry resul ts can be obtained in 
bnatrfy 85 per cent of the cases even tbocii 
the County Hospital and Research and Edu- 


TABUE IV —HABITUAL ABOIHO^ 
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even If It Twe po*sIbit. A«tmiing\T u toon 
u TOcli patienti give my cvideiK« oi infection 
the corpo* hitcnm estnurt In}«iknrt nre 
•topped md the utenu U encouraged to empty 
it*m Tthle Vn ibowi the rexttU of our 


treatment in these cues. 

In the 46 cues of pccmitorc •qian.tion of 
the placenta, 16 had nad bleeding opon more 
thm one occaaion before the pregnancy ter 
mlnated locceaafnllT Four patients h»d 4 
periods of moderate blcedlog one oi whom did 
not carry through to viability but ddivered a 
1050 gram baby that died 3 bouia after 
dehvery Moch the same wu experienced in 
the pliixnta previa cases. In this serMS of 18 
casca, 10 had zmre thm i period of 
and I case had 4, before prrgnmcy terminated 
STKcesifuIly by cesarean section— the baby 
wdahed i8»o grams and left the hospital 3 
we^ later weighing *540 grams. In all the 
cues of premature aeparati^ of the placenta, 
old adherent (dota were found on the placenta 
at the Bte of aeparatioo and hi those that were 
terminated by caarem sectson mmy old 
dots were foi^ m the nteros. 

In the cases of placenta previa, diagnosis 
wu CDohrmed afts delivery by finding the 
placenta over the cervical os daring the ceaar 
can section or in the cases that delivered 
vaginally by the rtur gmil rupture of mem- 
branes and partial oomprenlm of the pfa 
centa. The averse duratioc of time that the 
delivery of the ha^ wu delayed wu 36 daj-B 
in both above seii^ The longest time that 
dcUvery was delayed wu 57 da>-a. These 
additional days tn tdtn for the fetus meant 
the difference betwe en a pceviabk fetus and a 
viable fetus at the tunc oi dellvei v 

In the series of 8 cases In which the mem 
brmex rap tur ed prematurely the ddivtry wu 
delayed m averw of Sfi ireeks following the 
adminutimtlon of aqueous corpos hitetun ex 
tract. The longat time that labor wu delayed 
was 5 months This threatened to abort 
three times dunng the 5 monlha Each time 
abortion threatened the amount of aqueous 
coipta 1 o teum extract given dally wu in creased 
until the symptoms of p»'n and bleeding sub- 
itded md then the dosage wu ledoced to 
maintenmee The patient ddhered a 4J^ 
pound baby at 8K lunar months. The fetus 


wu In DO way defonned from the bd 
cushioning effect of the amniodc Hori. Tk 
child at present b 1 yean old and ncrmi] h 
every respect Another Uborwtsddsrdi'j 
months after the rupture of the 
J were deiajxd 8 weeks, ooe 6 vefti cxe 5 
weeks, and two 4 weeks. In tH protabffijy 
the added weeks us ultn ga>e tk frtm 1 
definite ad\-mtagD m sorvivtng after delrny 
In the 39 cases npoowhidiTt was necraan 
to perform major sorgery no cues ibortei 
In this series there were 10 
9 operations for ovarim cysts, 3 myooaerti}- 
nues, andb s cases IlwunecesniTtoiefba 
the ntenis to its Dormal podtkn uQoviH d 
I ntcrpoBltioa operatloci, demo tb e u i me , irih 
out slcrihxation. In 3 cases the abdomen va 
opened by miattke braose the operstor ss- 
pected fibroids whereu the oteias vu ioend 
to be pregnmt It hu bear found to be adna- 
tageous to start the corpus Intnnn tmtnret 
u soon u sorgery b cootaDplitnl sad lo 
condnoe after surgery Hoarver In eaio 
g ea cy appendectomies resolts were esrOest 
where it wu ne cma iy to give prsctkalh il 
treatment after opendoti. 

Pretnatore labor without rupture of tk 
membranes oefan frcqnmtiy and b ofua sa 

unwelccme csanpflcatioo of pregnancy IVo- 
retfcally it would seem to be due in most caw 
Id winch no obvious cause such ai a btw cr 
fall fa present, to a failure of the normal noi- 
■nim which preventi the ntons from yWdmi 
to the physkiogkal Impabe to empty hsdf of 
the foreign bodies in Its cavity the frt®, 
placenta and liquor In the light of oorcre^ 
tnowiedge the most potent factor es udnt to 
InhlbltioD il the corpus hrteum honooocs la 
the early weeks of peegnsney and • 
■imilT fnnctkming bonnooe produced lo 
pl«r>Tifa- For this reason we have awd 
tkfu of corpus luteum extracts to surolao®^ 
the amount the patient b producing m 
ovary or placenta to Inhibit the a ction a to 
l^nr or croubion mechaobm. The re tie 
various indfearions for the use 
luteum extracts in thb cocncctloo Pruns^ 
it should be taed in patients with * 
live fetus iM ttlm In such cases it “•T 
necesuiv to Inject rather large r do^ * 
active uterine contractions are present aaa 
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caose more pUcenUl icpiratim. The 
logical remedy tberefore would seem to tw to 
in h ibi t these contrictfcini nntil the fetn* hai 
reached vkbQJtv tnd then to rescue It before 
farther aepijitxn caoao death by doing a 
cesarean icctiocL Tbit plan haa been folknred 
In 46 caeca, with do matcnial mortahty and a 
fetal mortality of 9 per cent Since the mater 
nal mortality haa been quoted from 15 to 50 
per cent by vuioui wnteri, and the fetal 
mortality placed at from 50 to 100 per cent It 
la obnoua that thla management h a 
advance In the treatment of thla condition. It 
may be obiected that in these caaea we are 
dealing with a minor degree of partial repara 
tuo, and not the dangeroos complete aepara 
tlon, and thai- therefore oar resnlta are not 
comparable whh other reported aeriea. The 
answer to ths argument la tW ahtuat aD 
complete aepaiatloai n through the stage of 
partial separation, and that b^ prompt man 
agement of the incomplete variety we obviate 
tite more dangerooa complete vanetr Not a 
■mgle case of thla aeoea went on to the forma 
bon of a Couvelaire oterua. It woald appear 
then that when this senoos pathologlca] onndi- 
tun occun in ontieated by these fnjec 
tana, the failure to Inhibit atezine oantnebons 
contributed to the uten^placental apoplexy 
When the hemorrhage waa completdy con 
trolled by the Injectkma, and when cvi 
dence pointed to the fart that od]> a smal] 
amoont of aeparaboc had oemrred at the 
rimf the pabut came under treatment she 
waa aDowW to proceed with the pregnancy 
and to deliver ipantaneonily If no farther 
iKmorihagc occurred. However the fetal 
heart tones were carefully and fvecjuently 
observed for endence of ilgna of emhtrraw- 
ment of the fetal drculabon danng the later 
weeks of pregnancy and daring labor 

EVALuaTToir or study 
Since the early publkatlan of favorable 
results In the treatment of threatened and 
abortion by the use of corpus hiteiim 
eitracta by Krohn, FaDa, and Latiiicr there 
has been conalrierable controveray reganfing 
the efficacy of these In^ectiona We have 
received report! Indlcati^ that the results 
obtained by folkrwlng our line of treatment 


were exceDent from certain men, and 
ent from othera. Three farton it tart mn 
contribute to the peodnetioa of thoc tnoHi 
It moat be recogmied that not iS prttan 
tlons contain the ume imcinnt of 
inhlbltnig hormone or hcrna»a, tad w 14 
patients have a Hving fetoi » it the tinr 
they ODfne to the Myalaan far achfa. TW 
ph}^dans uiliig the cornua lutcrai atncl 
often are not sure In thidr ©wn mm4 o[ [Jt 

efficaiv of the material and therefore lire k fc 

a haphazard manner or {iQ to Imja rw tW 
patient with the necessitT of co-opentfaf bt 
ourying out orders itrictly mtll ill dmjafll 
delivering a non viable premature feta b prt 
Suffice It to say that more and more cEckoib 
are convincing themsehts of the rirninl ti 1» 
by using the bormoncs Instead of coodennWe 
their use on theoretical grounds. 

The doaaM necessary b a given cue BIT br 
very difficnlt or Impcaaibic to cstimite tax 
twy This b ao became each wools h 
manufacturing bo* own hormooes la the ph- 
emta, and the ln}ecticDS aa pp lqnest tbb 
natml supply We n on the gaeol brad 
aanmptka thu ]t b Wtar to ^ too mri 
rather than not enougL As tDoa myreptaas 
of shortioQ arise, therefore, large doses fn 
qomtly ennJoyed intramnicBlaiiy or erti 
Intraveso^y are used until the lynrotma m 
brought iinrC »r control or until h a endol 
that the i**** cannot be contioBed bj the 
InjectloDs of corpus luteum cita rt . If the 
symptoms are con trolled for 14 boars, 
b gradually deoraaedandan it1aiii<hii»* 
to detennine a dose. Thh ■ 

continued until the viahlUtv of the baby b 
amred, about the J 4 ^ weea- 
The use of anpoa luteum citiarti *“1^ 

centa previa and premature detaduBCDt cfw 

placoita labed consideialiic adry ^ 
cbm from some obstetrioana. ThbiccDrfioi 
to rt'eir own statementa boot baaed 00 the ^ 

of the honnone In tha type of 
theoretical gronndi entirely Their oWeeU® 
b that one must not tempome with a da^ 
00a condidon like placenta prevb 

himiOTriiage nay foaw any fom of cipe<^ 

treatment W c wbh to emphaiw th^® 
not advocate the use of bonnooc in all « 

thbkind or for an indefinite period cf tju* b 
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obuined by the preptr»tiota at huvd and at 
not too great eipenK not only In threatened 
and haUtual abonkni, but alao hi •ex'cml 
other Important obitcrfcal CDmplicatkoa. 

Aa a rwult of otrr ohienitioia of the fre 
qaency of abortion In pcegnant irotnen prtvi 
oualy treated for atmlitj we uaed ooipna 
hrteW extract prophylactlcally m a aenta of 
pnvate caaea. The reaulti aeeffl to Indicate 
that the bonnone a of marked valoe In redoc 
log the teaidenev to abortion In mch otaca. 
The honnone Infectiom are made In the nmo 
manner as desofbed for habitual abortion. In 
4S cases 1 patients aborted. The abortion rale 
after the aqneotta corpu* lutetrm ertnict tnjec 
tions were oicd rotrlineJy was 5 per cent, 
whereat, previoos to the me of the bormone 5 
cases of this type nuscarrled In a series of 15 

It Is difficult to determine the vaiae of titt 
corpus hiteum Injections In coD.Qectfc>o with 
many medical and lurgioti compheatkeu of 
pregnajxry auch u pocTEmoDia, ap- 

pendidtis, twisted oranao cyst, and 
of the QteruJ. 

The danger of epontaneous abortkm in 
cotmectioo with these diseues and torgfad 
condition b weU known and generally admit 
ted. Our combined experience ieam os to 
bdieve >hsr the use of corpus luteom extract 
prophjiacthndly bdpa to prevent abortkin or 
premidure labor In wdl over 75 per cent of 
casea 

It ma> be wcQ at this time to mentioa some 
of the unfavorable facton In tbe treatment of 
abortiem by these Injections. In private piac 
tice it may be diffioilt to get tne necesrary 
co-eperatim of tbe patient, after the acute 
symptoms have subsided It ma\ be difficult 
for the patient to be bospftahxed and the 
phjwiaan cannot ahrajw make the regular 
visits, aomeLune* three a ds) whldi are nee 
cssary in order to maintain a pcegnancy m a 
uterui threateninc to abort The expense 
inNTjlved often earned us to lesaoi the number 
of Injectkma which should be gi%Tn to rtdoct 
the pain and spotting e have found that a 
vinting nurse often could be relied upon to 
giiT the InjectiMis. 

The Cook County Hospital patients were 
on the whole less inteEgcDt than the two 
other fiocps Abo as a group the> entered 


the hospital at a later period of the iWn 
than other groups and tberefore sat w i 
fa\wable pmspects from the tUabtra tf 
treatment 

The Research and Edaatiaul Henood 
gnxjp were iJighth more inteffigefit tka tb 
patimts In Group IL They aoe unit but 
ment slightly soccer b the anne ti )k 
threateDcd abortion. Howc\-cr the bOrr-?; 
on these cases was much more rfliW f dvt 
they came from more widely scattered ceo 
onmities and ioadeqoate social serria ml 
fofkrw-up pmonnd was not siailahle. The 
chief reason for faQines b aQ gr o uja an 
oonco-cwKradioQ and usideTtRatiDesU. 

S}-philb as a serious came of thortko b 
this series was very uncommoiL In the u 
cases ihowbg pcsSuve serolockil finhnp 
3 odd cnee lat > 

omtjfWtng factor 

For the purpose of thh bvestlgitiM, mix 
tires were not given to these patiesti eirnt 
In the private practice of one of us (Dr Cml 
hecause we vahed to be abb to lar that the 
h<: iT TTM- ' r.f only could be respoari bb foe ftrot 
able re*Qlts> and for the Ui^ if they dU bm 
octnr However we see no objectioc to gWag 
n^d sedatives to reduce iimabffity tk 
patient except that the number and merttr 
of cramp-Uke pains ma) serve ai an fadci « 
to the oecesaity of inoeasing the dcaage cf 
corpus lutmm extract 


coao-nstwi 

I Corpus httemn extracts used In tbe icna 
of 650 cases contain a substance ahfch 
Injected intramusculariy or Intiavcnoui^ o- 
blhSl nterine contracti» and thus help to 
prevent abortion . 

3 TbelnJtxticmswffinotpfe^Tutatntw 

when the fetus a dead. 

X Tbe Injections are CDOtralotficxtd fa 

presmee of uterine in/ectiem or moie prfl- 
nandes. , 

4. The prolonsation of gntatMC ^ 

of these injections when the fetus b « ^ 

boideriiDC of Tisbffity and pretwture dfW 

werns imminent fa desfrabfa ard not unitas^ 

abi> dangerous. ,flwrfoo» fa 

5 It has appareotly proved ■ 

In whkh surgical ensogeoa^ DCCf^ 
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THE INTRAVENOUS USE OF AMINO ACIDS FOR 
NUTRITIONAI PURPOSES IN THE SURGICAL PATIERT 
ROBERT LWDESMAN iLD -nd VERNOV A. WEIXSTEJN MD Newl£rt,\„TcA 

T ravil\«o{»pwnitcnliaiq)i>oIpto- lioii, lod ilull cDarider- (i) a awioj 
t^tothepatrtotwbocmnnotliigttt, pceparxtioa (x) lnti»\-et»Q»do 5 aKaidtett 
digcat, or »b»rb fotxl pornully hu rctctiotu (i) evidence of nKBr^tU,, br & 
long hctn appred^ted. As early as bod> and ( 4 ) the effect od the rtraena^ 
190 attempts were made by Loeiri to ad of plasms pfoteins. 
minister protein digests by mcralh. Slmfiar 

predigested naeat prodocU were given reel PaEFASATiDX 

afly ^ AibderhildeQ and fntrarenoielv b) Theeiis>Tiatkhydidynteo{asoa,h£«- 
Henrlqnes and Andersem u amlgen, U supplied u a refined ponVr 

In 1934, Rose pointed oat the posubilllj ready for use It contaim u per cent ilt» 
and advantages of maintaming a patfcnt In gen, 0/ abkij ad per cent Is ptJvpeptUe titrfr 
mtiocen balance by admlnlttering a nurture gen, and the rest anuTvi add nkrofta. Iter 
of all the etsentlal andno adds. However Is no unlr.'dnslyjtd protdn. Tte aji artel 
the a d m m istratfam of soch a raktore of pure U s 5 per cent and cncalitr chiefly of iwlfla, 
isolated amino aads Is prohlbidTd} arm dJorl^ phosphorus, and suipbcT (iS). 
lire, and la fitch a mixture the poadHlit) TheamIgrD isweli^^eiit te leofrxaipx 
ezisti that some esKntial ammo adds mav he tloas and each portios b duHfird b ooemtf 
laAlng In oeder to orcomrent these dlffi of dbtffled water The resoldeg to per ast 
dUlei, \ta SI>be and later and Modler aolotke b passed throng a Bgtddd flat 
worked with mixtures of amino adds deaved W and b diluted to a 5 per csit soludoQ mte 
from an add h}*drolyds of caario. ItwastJhen stedleprecautioDa. Itbtheoseakdbastair 
learned that this process destroyed the container steamed over a water balk (or ys 
tryptophane, one of the essential amino acids- minutes, and may bettoredookeoraticca 
How e v er when the casein was hydrolyzed by temperalurr 

slow enxymatk action, tryptophane was There are a few limpJe pfcaetlaa tkiti 
spared- Thb last preparatfoa, when fed to serve mentioc. If andgm powder fa 
rats orally maintained nitrogen balance and to stand exposed to the air faoger tlua 1 nr 
produced the nune gain fa rrel g fat ax did un it ahaorlTS mobtnre and tnnu into a 6 ^ 
altered catein (to) day-lie tnaierial which bdlf&cdt to daw^ 

In 1939, and ^ cfaei (9) admmls- The powder ihoold be dmcAved wHhfa a ^ 

teted intravenously an acid hydrofvaate of bouri after a sealed cootaloer b b 

to which tryptophane and cystiiM were asmoch as amlra solutfcms are 
added. They found that rutrogen equDibrium ture media, itnk asepiil mint 
cocld be maintafaed m homana with thb mix m preparatfoo and admlnlitrsUoo. A 
lion wniefa has been property 
should be dear and fubwcpicnt doodaic 
the aofation b a Bgn of contamhaboa 
Glucoae, thiainlne diloridc, afcotmle ^ 
ascorbic aod, and ofl p« ceot wUaafl^ 
■olntkm may be added to amlfra 
However theadditlDCofsodiomsalfapyi^ 
ai¥i scdhim fulfathbxoJe fa I po- «ti‘ 
prodiice predpftata that reoder the mtmer 
nnsatb/actory for fatraveoooatae 
300 


tare as the only source of protein. Tbc follow 
ing year Rlrruiri (1) tepoeted the sucecsoful 
intizNTOOos ■Amlnk tTxtkm of an enij-matlc 
hydrolyiate of casein to adults. Shohl, But 
ler Blackfan, and ilacLachlan reported 
similar wort with children 
^ e wish to describe our experiences with 
an eniymatlc hydrolyzed amino add ptepar* 
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Tbh danger of phlebitis maj be minimised 
^ inserting the ncedk at the junctioc of tsro 
and administering the solution at a rate 
of onl7 * to 4 cnHc centimeters per minate 


The hvpcrtonk solntkJn may thereby be oeef 
rapKflj diluted with ^Toota blood and k te 
comes unnecesaai} to change the rite of in^fc 
tfem for at least 14 boao. 
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edlx mtdataL H vu tdmftted to tbs tarlce o{ 
Dr L Weeiakr On enattaiaoo tbm n* to* 
bQit7 to mOov Uborrd brmUot. wt 

uig « motcolidue, enedilly tbs toirfae. Tits 
(ClfBOCHirtsun/otiophicUte^Kleraib. Stomscli 
tubs (esdutfi «.ere employed bat vrre coDtpOcstcd 
by edcnts ol tbe luyni sad broodtoposginoms- 
Becaoss of these dlAcoltks, onl teedlaB vers <Qf- 
coptlnoed, tod the pstleat vu fed by & tntraw- 
oooj rente, with per cent (tncoce tod H per 
cent tmloo V Undos w ere idded. After 

weeia tbeptdat befsn tonm acdklnstefflperttiiTe 
tad died of broccbapDeainaiu tod re^drstory 
ptrtlwtf (Table III) 

THE EFfE CT ON THE BEOENEEATION 
OF FLAIStA F»OT Ett f» 

TbcoretkaD} one Trould expect that the 
admIoistrstioQ of tmiao adds IntrarmoniJv 
to patient* with nirtntioaal hypoprotdnemla 
TTifgh t luppir the p ec e jw y basic factor* for 
nlirrrit protdn regcneratkaL Whfppie (17) 
w cooduded from bis experimeaUl wort 
that the tissoe proldoi were la dynamic 
equilfbnum” with those of the plasma. 
Plasna protein b apart of a balanced syttem 


TABLE UL— C.VtE j \ y 



of body protdns a steadr itite of ebb tad 
fienr c^ts between theplaBnapnEdutadi 
portion of the cefi wid Ussne body protein. 
It may be pordfeated, therefore, thst If dr 
pleted tiasne protein* are rrplfahhed be uhbd 
acids, an Incrcaae lo plasma protebs vixdd 
moll. COnial inxfft*, U nir v a haT tldd 
to show any startlbg rue* b plasna nefds 
foOowiog btnvenou* ammo add sijrainhia- 
bon. Both Rardb and Farr (11) hare re 
ported cases of bypoprotnaemla wUd ftBcd 
to res pon d to fetravoocma tmloo acid thcripi 
Two cases of hypoprolebcma are prewtrd 
as cianqile*, la which bt^a^■eo^na saiBO 
add therapy was glren 
C**i % A, B HotFfUJ ha A n )00 

oU ftmfe was adnrfued j ytan prer faaily i» 

prtoric tlesosit, tad jxwttriof nstroflitffi^flBr 

wM pe rfoi msd. Kin* rnoetts in *• begtu to «« J 

wal^ itool* day tadfctsTcDdlncavctt^ 

H* kat 4 poond* ia vnjiL 0 * e w'i si ttv ■ 

was odrtctlc. A gutrooiflc 

•traUd by -ny A prdLninsry ript »*°* ^ 

enJostomr was peifonaed Fcilcr^* lbS*|e«toj 

the patient did poorly Larie 

war* tout by aicito*ny snd n* P*deml •j'* 

Uttkr by nwitb- Tbe bfccd p«t*i* f«a t°,<j 

fraai* per cent H was fivgi py " 

m nee of 8 days, bot th* 

phhUos p cereoted {orthtr treatnrpL Tatpt^ 
cofic fistalt «u dJKooaeeUd, and 
was oubliihrd for foalln* P<np«tt- 
made a asrnpleU recorery ftabtolt) 
CtaVH K, HupiuJ ha 
old hooewif u dmitted to “ 

pnrate pstient erf Dr 8. S. Brmstrfa ^ Jg 
Garixk, ccmplafnliie orf postpriadai •*»» ““ 
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P^^astnc fn/ino 

‘°ray, and twT^ ^^trectomv''^ ‘^^''cinoma 


'veej. By cour^ Performed 

crit de^erm '^abJe V 'P^ie Won^ 
e^°bin determ '^'^Pon can L som^° 


„ patient o7 "® «'nich °"om the 
ostomy feedin '"ooeiyed tr,.^ '"^'^orded 

Patient left fu ”?® ^adual anw k®'"® remain 

-'« ty «'.V,5' ‘«r.w -ie & t. 
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of iave been dp ^'^serve and'^'j^^^® 
tiese protein! ^^P^^ted anH ^ Plasma 

^Stratton of ! fodo^^ ^^^'^PeraPon 

yP^y is reUcS"'’!? Protetn"^tb^" 

^^^ATxorsTor 



Jo6 


SURGERY G\'VECOLOG\ AND OBSTETRICS 


tCEOmpanied by hj-poprotdaeiaia, planna in 
fiuioni iboold be in tddilion to bnt 
Dot In pl*CB of imTrw tdda. Tlje Utter are 
needed for Immediate nutrition aod for boIU 
Ing of protein resm-c* to prevent farther 
plicna protein kiei. 

There b another reajoo for giving amloo 
acidi Intra\-CDOujli namelj to prevent liver 
da m age. Recently nnmeroitt in\-e*tIgatiow 
have demonstrmted the valoe of a hl^ pro- 
tein diet In the protection of the Bver (f 8 
19 33) Since amigen U an effecUvo pfo- 
t^ tub^tate it U logical to aanunc that It 
win function In the tame way to protect the 
liver against damage It ml^t be advisable 
to use amino adds hitraTeaoosIy in treatfog 
hepatitis and prolonged obstructive laaodtae 

tmooutv AWD casdcrsioxB 

The preparatba, dotage and methods of 
IntiarenDus admmlstratioo of an enninatic 
h>'droi7aate of atsoo are described. The 
toxic reactions are minimal and measum ate 
suggested for their pmention. EvideDoe Is 
proeoted that these amino adds are ab- 
sorbed b) the aod adUxed m notri 

tion. The prune lidicatlon for admimstratioD 
ts a starvation State, when a soffideot quan 
dty of proteins cannot be made available 
through the gastrointestinal tract. This fono 
of therapy Is not an adequate substitute lot 
pl»cm> Infuslofis in hjpoproteloemla bat 
should be used as a suf^ement to plasma- 
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found th*t 96 5 per cent ihowed complete 
relief of tlie *ymptoim of which the»e piuent* 
h*d previoual) complained Babcock «>•» 
that vaginal h>-HeTectooiy b the operalwn 
of choice if hyaterectomj* U reoulred in the 
preacoce of bemonhage and Imectloo " and 
Jortber tty* that the mortalitj lava^nalhyv 
terectomj can be practladlj cUmfnated Pot 
ter ttya, as mv eiperltnce bctcaac* 1 am 

convinced there Ii no other operation In gjne 
cology that can compare wim U for readta," 
and cpiotea Kennedy to the effect that In ht« 
practice the operatic had a mortality of leas 
than oac'half that of the lemu val of the non 
aoppuratlvc ^jpcndii in Amerfca Averett(r) 
pouts out that a lUIlfulfy executed 
nyiterectomy la a decid«^ leas focmi£ih(e 
procederre as determined bv Its demonrtimble 
effect opoQ the patient tWafi U the tame opera 
tlon performed with ecfual skill by the abdom 
Inal route 

Despite oomerous reports of a raortaOty 
rate of leu than i per cent for vaginal byater 
ectomy toiler that, with the average 
torgeoa the mortality from abdominal 
terectom\ b tte\’er in^er 5 or 6 per cent uid 
msy ran 8 to re per cent Nevertheleas, 
smgeoQS ddIberateU choose the more baxard 
ons appinadv apparaiUy becavae they are 
faadnated by ab^mlnal tur gei y or bc^uae 
of a fedmg that abdominal ruinr> confers 
greater dlstiiKtion and subataolUDy oontn 
bntea to tbdr recognition and reputatkm as 
abdominal torgeens* 

Daring the past joycais my aiaoaatea and 
I have peifonned 1 564 vagtnal h>'SteTecti>- 
mlirt in the first few jTan limiting the opera 
tion largely to cases of atedoe prolapse and 
gradualK extending its scope of t^alnea*(s) 

In the eari> years many vagmal bvsterec 
tomio were p^ortoed for oudnoma oi the 
cervix and a few of tbeae patients are stlD In- 
in^ aonie after 15 years. X-nj and ridlam 
therapy k now the treatment of cboke, and. 
except in a few Instances, hysterecton^ has 
been p^onned only after aU erwlcnce of 
malignancy was elnulnated, or to cure a pyo- 
uteros after the use of radlam. 

In the period betsreen January I ipas “d 
Jimniy i IM, • Kifc* ol 5157 hv,- 

teredoinie* was performed by mvaell srtth j 


<^tbs, or a mortality of O.M per cot. iKmrr 
^past 4 I h*ve paiwtned J07 ntinJ 
hysterectomies without a death. la t5u 
^ fM a 7 year penod are aranuei 
with those of the leadmg proponeatj a ba 
procetfure as compiled from the htmtare. 

TABLi: L — JfOttllrTT 


apvavtaoes or \ aokai unimcwn 
The outitandisg uhmtages of tkh frtct 
dare Indode the foUowing 

I Mortality and postoperativt oerWitj 
are lower Shock praetkafly nerer oece^ 

1 Uioally not nsort 4© minates b rr* 
quired for the opera Uoo, often IndadIng f«pib 
sargery of the pelvic floor 
3 Peritoneal vbega ate not t m n mti a u 
4- Since ft k for the most part u 
peri tooealproced ore, the danger of hn«uc« 
deoeased. and If infectioo k present, oepead- 
ent drainage U provided. 

5 Postoperathv iacktattl bank onn" 

dm-elop and there k no pahtinloperathri^ 

The fom^ k an Importarit cnewenlkc 
obeae patients. . 

6 The Infected cervix k 
without pcritoocal contamfosticni. Ira 
dudes the pasbtenco of a chronic f^ « 

hticctioQ PTthede v elopctentofacirdjj^ 
the rite of ccmcaJ ctmIoq or ulcaitto 

7 The operation CM be peif«TDcd ta^ 

Jimctlcm with perineoTtbapbj repair of cyHo- 
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COimAUfDICATIONS TO! TTm OPEEAHOK 
OpmloiB u to contrtindKatiocu for vkgliul 
hyiterectomy depend Ui^y upon the >‘Tp^ 
rimce of the toigean with the procedure and 
cnmeqncntly hl« confidence in ind enthn- 
num for the method It bu been lUted that 
the removal of particolariy large ntenne to- 
mon thoold not be attempted viglnally anH 
that vaginal hygterectocny ihonld not be per 
formed rn the presence of pehdc tnflimnf Am 
and In those caees m which pelvic sargety has 
been performed Hcrwevcr large fibroids can 
be removed vagmaHy and chronic pelWc In 
fectlon u not artuiDy an obstacle. Ertensfve 
pelvic adhesions do not constitnte a contra 
mdicaboD and can be dealt with as safely bv 
the vagmal as by the abdominal rcrate. Stnctty 
speaking there n no definite oontraindkatkin, 
aJtbortgnThere are certainly Initances in which 
the transahdomlnai approach is preferable, 
and the deosion as to method most be based 
upcm the wisdom of the surg e on . Or as stated 
b^ore, there ts no objectku should the vag 
mil approadi be foti^ impractical, to com- 
plete the operetioo by the abdominal route 


tECHWIQU« OP VAOtttU, ffmnZCTOUT 

All of the vaned procedures in vaginal 
hysterectomy faO into one of two groups 
thoH in whldi the uterus is bembrcJed, as 
first desaibed by Doyen, and those m which 
the uterus Is removed Intact. The former pro- 
cedure b e^>edally valuable when s dnml 
is p r es e n t or a large tumor has to be 
delivered, the bembection facflltating secon 
daiy operative maneuveri upon the attached 
Thb method has be^ populariied in 
recent years by ^ erner Because of the rela 
tlve absence of veiscb oossing the midUnc of 
the utcrni is followed by very 

bttJc if any hemorrhage. Ibe secotKl type of 
operation m which drojmrasion of the cervix 
B followed by delivery of the intact uterus b 
the usual procedore. 

Diffoent methods of hindling the broad Ug 
ament end contained structure* during ddiv 
cry of the utertB are in use such as the suture 
Tni»*tinH and the damp method (Pncc Ken- 
nedy) In the btto- method the damps are 
left im atm for a number of days Inst^ of 
reconstructing the pel%’i: floor by means of 


Hgaturca. Desphc exceDcnt tenlti dik»l 
for it by Kennedy we befie\'e Uw dunp oai. 
^ increases the posdbllity of bjwy to th 
bladder and ureten and can hinHybcaaMt 
cred the best surgical pcocednre. Erarth 
case* of prolapse much of the wwk b dat 
bhndh by the damp method, and th« h h 
more reason for pfenning t hjiterictar' 
Mindly bv the vaginal than br tl« iM.r.U- 
route. 


The nsc of a ligature carrier tod the tiHij 
of small bites of tbsue u the opeitfao pro- 
ceeds, predndes the use of forceps or U} 
equipment whkh would narrow tbs fidd d 
operation obstruct vbioD, or mtripfiiiti- tk 
procedure. The Importance of cai^ btwo- 
staau aumot be overmpbasbed here, vha 
the operative field b pthII and t< vd 
vttosjbed EliminatioD of damns and forcEpi 
and the taking of pralT Utes of tane cn^ 
good hrmcrttsdsposribJe and renders injaryts 
the bladder and oreiert ahsoit imp i Mb i r . 
When exetsri ve oosing b enctam toed, tk tend 
ency b coo&ofled by the jntratmwnJif id- 
mlnbtration of lo to 40 ndUigrims of retns 
talliaed oxalic add mhitioa (6) 

While the technique of vigteal hytta ec 
tom} U varied to suit the vadoos leskss 
whii it b perfonned, a typical procedure miy 
be described as folkrws Wnh a weighted ifc 
nl irm m the vagina »nd a retiartca b tk 
anterior focnlx lifting the anteifcf vtgiiBl will 
and the attached bladder weD out of the wsf 
the anterior Hp of the cervn b go^wd ras 
tenaoilum. A drcolar Indiioo 

vaginal mucosa b made at the penphfl}^ the 

portio vaginalb of the cervix. 
cumdsion of the cervix, the original meW* • 
deepened, the vencoutenne ll gamff i t a co. 
the vaginal raaco» b pushed op im® ® 
vix, aial the lower portions of the broa d ^ 
ments arc encountered. The hro*d BpiD^ 
are then grasped In small Wtes ^ 
lure carrfa' ligated and severed. It « 
found ih»t thk procedure can be earn ed 00 ^ 
some time before the cul-de sacs sre eirt 
The detached portions of the ngamentt ^ 

C ed up and iwa> to expose ne» 
on. As the cnijatioQ 
tooeal folds and the anterior leaf of the 
nor cul-de-aac come Into view Iftheoperitna 
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SUIIGER\ GYNECOLOGV AKV OBSTETRICS 


not to include too Urge a piece of in e»cb 
bite beaum of danger of tbe h^t^tore 

•lippUg 


0BSER\A1I0><« 

WTiile we adrocatc vaginal hjitcrectoiiiy as 
the preferred method for removal of the aterua 
m the ma}orit> of caaea, it moat be rcalUed 
that thla U a major aurgical pnxxdore and Ita 
•ucceat, aa weD aa that of otl» major aurgcr>' 
dependa upon the training and eipenence of 
the aurgeon. 

It la an opeiatkiii for ex perienced eurgeona 
and ihould logically be most properly atwl 
advantageooal) employed by one wefl trained 
In gyoKologlcal auriery However aa In 
other surgical spedaloea, the general aurgeon 
aa the rea^t of special interest and experience, 
may become eqatUj proficienL The >'Dunger 
aurveun would do to aeUct *^casy caaca 
at hrst extendine the ok oi the opciatton aa 
experiesice b acquired 

Qdte DituraDy all treatment nietboda have 
cpthiidatfic adherenta, which aconsta for the 
fact that amoDg quiUhfd to expren an 
opioion, Potter adiuea the i-agmal mkhod in 
only JO per cent of opendona for the remora] 
of the atena, whereai Emmert b^hevea that 
8o per cent of hysterectomlea can be peKormed 
\"tginalJy W e bdleve that EmmWt a esti 
mate b a conaervaltvc one and are now per 
forming ceariy 90 per cent of h>-aterectomiet 
by the vaginal route. 

Greenhill b of the opinkio that a h^-stesec 
tomy cocatltQtea ciceaiK-e treatment for 
bed^ Icsioiij of the cervix. With thia view 
we are Indlned to dtaagree, e^jedally in tbe 
caae of patienta past the age of 40 )-car». The 
cervical portion of the atena ortUiiarfly meaa- 
orea betwe en 3 and 6 centimeters in length. 
Infection of the cervix may extend almost the 
entire length of the cervical cinal, cauaHy 
farther than generally appreoated. Cooixa 
tioo operationa and amputation of the cervix 
arc usually inadequate to eradicate the rffwar 
for which treatment U attempted Comodent 
Htsifiw of the fondos and nincTi b too often 
present 

Ita reproductive function once fulfilled the 
uterus b a oadeu organ and not Infrequently a 
dlidnct lUbflit} to tbe patient To the woman 


ovw4o>Tars the loss of Ibeuteraksu 
•crioca matter \ agbal hj-rttrertaoj b i 
eTwricDced surgeon b tmt ihgtllT nwrt£, 
cult than ampuutioa of the ceriii, 
definite mechanical advaatiga ind w 
produces more satbfactory res^ 

\ aginal hiTterectom) proritbi far tb b 
tine reroovtl of the cmii with U t» cia 
not remo v e d In abdominal hjitenctasb. 
Failure to perform a cnraplete hytferccto-^ 
b regrettable beemae, If f« bo ctbo rrta, 
more than 5 per cent of cardnonaiof tben 
vix develop in the retained cemal ttMpB 

behind In a subtotal h>fteTectcar Arorafi' 

states that about to per cent o? ictDea ib 
had subtotal hysterectomies perionreil, sb 
never have been preg na nt ocrctip crnki! 
slump cancer 


coxctouoa 

I It b believed that vaginal byst e t ae rr 
ofieri obvious advantages wfaids art (eom^ 
unreagnbed. 

3 Toe available proc e dares are sad tht 
they can be modified to meet praedeaQr sa^ 
^tuatloo arbing is the pdvb. 

3 Tbe operation earw a lower mertiiJi 
■>vt mortaht) does abdominal bjitctc 
tomv and can be performed in tbe presewe rf 
aerioui syatesolc complicatloaL 

4 ThiHS! 1« nn dngtn itanrianl tedamccb 
vaginal h>aterectoray M e prefer the tid 
ni4^ of grasping and tying snail Uto • 
tbaue aa the openUion proemb, e fimratg 
forceps aa far aa poailhle, and bebew fa » tk 
most practical technique in netiiy 

5 Postoperative cisnpltcalkeu of ripi» 

In-itcrectora) are rare aiid if thev occBr ct 
01 short duraUon , 

6. Because 0/ lu several 
operation should be mastered and n*d br 
surgeons domg pelvic mrgerv 

7 Tbe coudusioiis drawn arc ®P 
experience In performing om i yo 
tomica by the vaginal route. 
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THE PROBLEM OF THE TREATMENT OF SECONDARl 
PEPTIC ULCER 

CRAKSItiV HOLMAN M.D uk) ARTHUR CHEKOWETT H . >U) 

New Tort, New 


G ASTROJEJUIs AL ulcerttioD mauu 
. « terici^ problem despite a treod to 
reserve operation on primarr nlcm 
for tboae cases with bleeding per 
foratlon, Of obstruction This u attested by 
the reported incidence of gastro}ejanal nicer 
ranging from i 7 to 14 per cent following 
gastroenteroctomy and from to 10 per cent 
following gastric resecdoD (10) It was In the 
hope of clarifying the problon of treatment of 
Kcoodary ulceration that the present study 
based on 8t cases fotkrwed at the New Yorii 
Ho^tsJ was oodertaJeen. 

A review of the literature dealing with sec 
ondai} ulcer reveals that, althcFU^ much haa 
been ou the subje^ there b vwy little 

unlfonmty b dtber the substance of the R 
ports or the manner of presea tatioa. Hib b 
particulariy unfortunate ibce the number of 
patseots operated upon for secondary olcera 
tba b any oae clinic b not targe enough to 
be of itatifdcal value- For tha reaam It b 
suggested that reports dealing with the treat 
ment of secoodary uker be more or Icai stand 
ardised, ■nd the following oatKoe b submitted 
with tbH aim b mind (Table I) 


ETIOLOCt 

Rather than review all the factors that ha\r 
been said to be of importance b etiology wo 
■K«11 summarlxc the coodltwni under which 
secoodary ulcer b Ukdv to devekip 

First these patients may be oKiildeRd to 
be of a constitatiotiaJ t)-pe— peraons with ao 
caDed ulcer — who under certain dr 

cumstances are predisposed to develop dicer 
The phjakJogicaJ msihe up of these people 
direct pi>chJc stimub to the upper gas^ 
btestinsl tract, so that m the prescoce 01 other 
factors, ukrr may develop. 

Second the constant finding of ocmiiderable 


J 'Crv Tori 


aod b the presence of fistrojejaial afar fal 
cates that a rdativeiy high iddhy h bpi 
tant b the development, or b the penitor 
of, an ulcer In tha group of pihau, il 
who were carefully stutSed hvi cnoikiayt 
amounta of tod (bo degrees of non of in 
hydrocfalonc add with adcotnfe mhrtl 
Thb must not bo bterpreted at cnrilrtp^ 
with the wcU estabOshed fsets thst son 
people without ulcer hare high lofitr nJ 
also that many patients who are irnnptaBiuic 
after gastroenferoitoiay Dkewbe hsrt 
postoperative gastric a^tv 

Tmnl, arid by i» metiB least h fanportiact, 
U the fact that there ire eogpriied prdic 
stimuli which, b the ptesta ct of the iiecris; 
factors, pit) aafaipojlaiitrifeintiedeTtltp- 
meat of ulcer Th^ psydiic itlnmh pmte 
not only a moR constant and greater ubreI 

of gastnc secRiloo ind shaMmsl BotiSty te 
abo a change b the vascaknty of the itseaa 

and duodenom an ideal setting for siox 
forma tbn. 

Finally a host of factors — poor opentm 
technique nonaiaoihent mtura in thrine* 
anastomoals, pre and lootion 0/ the ito*4 
inegular habits of Hvbg. ovHbddgeni h 
aicobol and tobacco, faullv tSrf. 
been considered u the canse of recuntut oicHr 
but It IS probably only b eiccpO° c*l 
that one «jf these alooe can be hew fnmtnrr 


ipousfble, . j 

These factors am emphaioed 
nr practical appHcatloo b tiesl^eut-S^ 
CK patients have already proved 
pdhUity to nicer devetoiawntf 

isis should be guarded, pD matter what 

therapy fa fmtftuted. 
e patMts have conilderabie sd^ 
nspy should be dlreded 
t acWItj oI the stomach. 
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TABLE r -operati\t: procedurfs 


A Operations for secondary ulcer 


Total no Operative 

opcralioM mortality 


Follow up results 


I Local procedures 

Oosuie of perforated marginal ukcr 

after gastroenterostomy 


after resection 


Excision of marginal ulcer 
after gastroentcrostomj 


after resection 


Ligation of bleeding point 
after gaslroenterostomj 


after resection 


2 PyIorcctom> 

after gastroenterostomy 


3 Dismantling after gastroenterostomy 
for uncorapUcat^ marginal ulcer 


for perforated marginal ulcer 


with local procedure on duodenum 


4 Gastroenterostomy 

after closure of perforated ulcer 7 


after dismantling 


after pyloroplastj 


S Gastric resection 

after closure of perforated ulcer 


after joloroplasly 


after dismantling 


after gaslroenlcrostomy lo 


after resection 


6 Miscellaneous 

Exploratory laparotomy 


Elxclsion of gastric ukcr after dismantling 


Resection of Roux in Y after dismantling 


B Operations for gastrocobc fistula 


I Excision of fistulous tract 

after gastroenterostomy i 


after roection 


3 Dismantling 


3 Resection 

after dismantling of gastrocobc fistula 


after postenor gastroenterostomy 


after resection 


4 Prebmlnary cecostomy folkraed by one of above 


NOTE 

At first glance this outline may seem much too complicated but even 

tive or operative, must mclude a propier men- 
tal adjustment of the patient However, in 
emphasizing these factors it is not meant that 
sound surgery is to be forced into the back- 
ground but rather that these factors should 
be constantly borne m mind m planning opera- 
tive therapy 



this detailed outline fails lo cover all piossiblliUea 

TREATMENT 

Treatment of these ulcers may either be 
conservative or operative, except for those 
complicated by free perforation or gastrocolic 
fistula, both of which demand operation Per- 
foration into the free peritoneal cavity while 
rare, demands unmediate operation, and the 
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TABLE HE — LOCAL PROCEDURES — EXCISION OF 
ULCER, ENLARGEMENT OR REVISION OF STOMA 


Author 

No 

cases 

Deaths 

Rwults 

Ko fo! 
lowed 

Good 

Poor 

MeS-Widn 

.6 





Benedict 

MU 

1 1 

3 

0 

3 

Starlinper ' 

||B|| 

I 

1 


I 

Waiter and dagsett 

,■01 

I 

3 

I 1 


Wnght 

64 

4 

41 

0 


Zokschwerdt and Eel. 

4 

1 




Nevr 1 ork Hospital 

3 

0 

3 

0 

3 

Total 

53 

xo 

5t 

II 

40 

Per cent 

1 1 to 


22 

78 


therefore, believe that in an elective secondary 
operation for repeated bleeding, the operation 
of choice is dismantling and gastnc resection 
of the P 61 ya type, rather than a simple pv- 
lorectomy 

UNCOMPLICATED MARGINAL ULCER 

The present treatment of uncomplicated 
secondary ulcer is, in general, far from satis- 
factory Conservative therapy is held by most 
surgeons to be unsuccessful chiefly because of 
the high mcidence of such complications as 
hemorrhage, perforation and gastrocolic fis- 
tula, some (16) have even concluded that 
every patient with a proved marginal ulcer 
should be subjected to operation This policy, 
however, is probably too extreme, for un- 
doubtedly a few secondary ulcers will heal sat- 
isfactorily under conservative therapy Hurst, 
for example, reports that m a group of 25 
patients such therapy cured 50 per cent, a 
much better result than was obtained m the 
patients m our group treated in this manner 
In our group of 51 patients the results of con- 
servative treatment were good in 11, or 21 per 
cent, poor m 35, or 69 per cent, and 5 patients, 
10 per cent, died Of the 35 poor results, 23 
patients were subsequently operated upon for 
persistent symptoms Benedict, and Lahey 
and Swinton in smaller senes of cases, report 
results similar to those of Hurst 
To be successful, however, medical therapy 
should include not only an initial penod of 
rest m bed, a restncted diet, and abstmence 


TABLE IV —DISMANTLING OF 
GASTROENTEROSTOMY 



No 

cases 


Results 

Author 

Deaths 

No fol 
; lowed 

Good 

Poor 

Alestandn 

■Ql' 

0 

USB' 

nm' 

5 

Benedict 1 

mu 

1 

I 1 




von Hflberet 

■SB 

0 

,mBi 

BbB 


Waller end Clagpett 

1 

03 1 

9 

70 1 

18 



106 

II 

61 

ms 

38 


Bi 

0 

14 

,BbB 

ri 


SB 

21 

157 

47 ' 

no 

Per cent 

1 

10 


1 30 

70 


from tobacco and alcohol, but also, and most 
important, a readjustment of mental attitude 
and adequate accommodation of the patient 
to his environment The importance of the 
latter cannot be overemphasized, and it is in- 
teresting to find that, among the patients 
treated conservativelv m our senes, 9 of the 
II who responded satisfactorily were able m 
some way to make satisfactoiy^ mental adjust- 
ments On the other hand, 29 of the 35 pa- 
tients who failed to respond, also failed to 
adjust themselves satisfactorily These figures 
accentuate the necessity for adequate psychi- 
atnc instruction as a major constituent of 
adequate conservative therapy In general, a 
reasonable conclusion from the present evi- 
dence would seem to be that, if a really com- 
plete regimen of medical therapy is available. 
It should be given a tnal but, if withm a 
short time the ulcer has not healed, operation 
should be advised 

Satisfactory operative treatment up to the 
present time has been better achieved when 
gastnc resection was done This is particu- 
larly true m the treatment of marginal ulcer 
following gastroenterostomy Local proce- 
dures, such as excision of the ulcer and en- 
largement or revision of the stoma, usually 
prove unsatisfactory and only delay the indi- 
cations for more radical operation (Table III) 
One operation that has been widely used is 
a dismantling of the gastroenterostomy and 
restoration of the normal contmuity of the 
gastrointestinal tract This procedure has 
been found to be unsatisfactory, for, although 
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SURGER\ G^'NECOLOG^ AKD OBSTETRICS 


T«LE V — QASTIIC UESECnOJI IO» UASOSIAr 

rLCE* Arm oastioektekmtomt 



the miTgual u]c*r u cored, tlie cowflAjos 
which led to the formation of the prunar> 
uJetr hare not been altered aod the*c r«dt 
m a 65 per cent reairrcnce of the original 
ulcer (Tiiile IV) In an effort to arotd tUa, 
cttcnantEng hu been upplemented hj eome 
tvpe of pljLstk Pf oc e d are at the aite of the 
origlnai uker Uafortunatelj tbeae resnlU 
alio hare been dkappolntiog 
BecaoM of the iniMeqnacj of the leai radkel 
procedures, »tnc resectioa hu long been 
used, althoQ^ ttot unrionnly accepted as the 
opermtioa of choice la the treatment of secoDd 
ary nlcerttkn, and the resolts obtained are 
uniformly better than those following aD> 
other lu^kal procedure (Table V) The larg 
at icna are reported bv German authors 
(c 8) who state that 90 per cent of the pa 
tfenU had good molts. r^nstcTer makes an 
important distinction between the opermliw 
mortality rata of resection following different 
original procedora and reports a mortality 
rate for resection of 8 i per cent after a pre 
vioas gsstrocnterostomv 10 contrast to one of 
23 per cent foflowmg a preiioas rcsectiom 
The problem of secDcidai> ulcer after a re 
section la a much more serxsui one since 
surgical therapy Is limited to either a more 
eiteitaive resection or an exdsion of the ulcer 
with revTSJon of the stoma. Because the latter 
generaU*' iaIU to pcevent another recurrence, 
reseetko b stiongl) advised if drcoimtances 
permit but the etceedlnKiT high mortality of 


«>to JSpcrcenUnsecondarvnwrtJwir 
be borne in mind ahllc thextw b Wn 
planned Since recurrenca do tiie ria;^ 
the roortalit) li not low rescctboiCit, 
be regarded ta infiJEbie or le aadotile 
lightly and for these porietHs la pmsu/ 
a>nservari\T thempv should be pm t tj 
tiiaL 

The problem of the recurreDctof a fnar. 
ulcer either after sotnre oi a pefcntn v 
p\-k>frolaat> or eidsicm, is a rdathrl) 
one It b generaBy agreed that d shtt' » 
to be done raertlonbtheproccthneridrij 
since less radical methods resoh in sadikd 
percentage of faihirei. 

Finallv whatever the operitwi that bu 
dertaken It should be planned 10 thp k ca 
be terminated at any for ^ 
a gastric, resection hu been denied 
gastroenterostomy should first be fiwitatH 
and then If the conditkm of the palieot po- 
mlta, the resection can be ctmpleted b (h 
nuaner the operilrve mortaDtr eas he iip 
at a mmhEium. 


C\5I STTOffiJ 

ilatenil for thb in ettlfiti* wai i* 
sembled from 81 patients, *8 of aboaj if» 
thdr original operatke were treated coewni 
tlvehr and 53 of whom were iub{«led to *c 
ondajy operath-e tratment Is tUs htte 
group of 53 patients there were 155 
(53 primary and 82 lectmdaiy) foe nfcer orb 
ajmpJicaticiTB— an STwage ^ s 5 
per patient (Table \I) t\-et> palimt 00^ 
naDr bud a gastric or duodenal nktr rarit 
one who wu fonrid to have both a 
ulcer and a IcJomjTWia oi the stcmirh 
though ail the parienU had tbrir 
boo operations In tha hospital 35 ^^*^ 
orirbaJ operative proceduia 
every case there haj been a carefol Uiw 
study ao th«t ach patient has been weo 
regular intervals of not more tban 1 
Thus, In the compuUtion of final 

conduawos are derhTd from eercfi] 

tioDS, in addition to which t ray rittoKS 
usuaDv arailaWe Since the results 
primaiQv u po n lubjecbre findings, tnev 
u»n Haarffc T u either good or 
than u reoirrent or cured On the ho*r*t 
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TABLE VI —CASE REPORTS*— Concluded 


hunt 

Ape In jean 

Duration of 
t>*inptoms 

No 

Procedure 

Date 

Lesion 

Result 


6 yn 

I 

PGE 

1937 

DU 

Poor 

I 

8 mos 

a 

Eaoslon of GC fistulous tract 

1034 

GCF 

Poor 


10 mo^ 

3 

Dismantling GCF 

15315 

GCF 

Died (p 0 ) 


I j-r 

X 

Perforated ulcer plication 

1032 

Perforating GU 

Poor 

L. 

3 wk» 

3 

PGE (a mos after) 

1032 

GU 

Poor 


5 >T3 

3 

Dismantling and p\loroplasty 

1037 

MU 

Good 

Z. 

20 j*n 

I 

Perforated ulcer plication 

1935 

Perforating DU 

Poor 

37 

4 mos 

a 

PGE 

1538 

DU 

Poor 


4 >Tt 

I 

Perforated ulcer plication 

1030 

Perforating DU 

Poor 

S. 

38 

t'/i jn 

a 

Perforated ulcer plication 

1032 

Perforating DU 

Poor 

I'i JTJ 

3 

PGE 

1034 

DU 

Good 

M 

I daj 

1 

Perforated ulcer plication 

103 S 

Perforating DU 

Poor 

41 

3 Viks 

a 

Gastnc resection 

1038 

DU 

Good 

s 

IS yn 

I 

Eiculon of DU 

1034 

Perforating DU 

Poor 

73 

3 yn 

2 

PGE 

1037 
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43 
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X 
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ACUTE CHOLECYSTITIS AND ITS RATIONAL TREATMENT 

TAMES H SAINT, M D , M S , I- R C S (Eng ). T A C S , Santa Rarbara, California 


A PERUSAL of the hleraturc on abdonn- 
/\ nal surgerj during the past few a ears 
indicates not onlj that there has Irccn 
Jl A- a growing interest m the subject of 
acute choleca-stitis but also that with this in- 
creased interest there has unfortunatelj arisen 
much confusion and difference of opinion regard- 
ing its treatment AA'hile all are agreed that the 
ultimate cure of the condition lies in operation, 
raan> surgeons adaisc “immediate” or “carl\” 
surgical intervention in order to avert such se- 
quelae as gangrene, perforation and pentonitis, 
while others, equally e^qle^enced, are just as em- 
phatic in declanng their adherence to “delaaed” 
operation as the treatment of choice on the 
grounds that under conservative management 
sj'mptoms will often subside and so enable opera- 
tion to be undertaken at a quiescent penod with 
less nsk to the patient 

The cause of this confusion is not far to seek, 
for it lies in the failure to realize and apply the 
important fundamental surgical principle that the 
basis of the rational treatment of anv condition is 
a thorough knowledge and appreciation of the 
underl) mg pathology and its correlation w ith the 
sj mptomatologv In many articles concerning 
acute cholecv stills no mention is made of its 
pathology , in others, when an outline of this as- 
pect of the disease has been attempted, no effort 
IS made to emphasize its importance or to corre- 
late It vvath the svanplomalology and thus use it 
as the key to the rational treatment 
The result of this failure is to be seen through- 
out the literature by the lack of mention of specific 
climcal indications for operation, for the recogni- 
tion of these indications as such can be based only 
upon a knowledge which permits of an interpreta- 
tion of the symptomatology in terms of the 
pathology' In place of this rational approach to 
the problem of “when to operate” it has unfor 
tunately' become the accepted custom to attempt 
Its solution m terms of the time factor Thus the 
discussion has resolved itself into an argument as 
to whether operation should be undertaken as an 
immediate,” “early,” or “delayed” procedure 
(terms which cannot be satisfactonly defined), 
disregarding the important fact that the rate of 
progression of the pathological changes which 
take place in this condition v anes in each case to 
From the Division of Surgerj Saiuum Oimc 


a greater or less c\tcnt and therefore can nev er 
bear a fixed relationship to the time factor, for in 
one case these changes niav advance in 24 hours 
to a stage comparable to that whicli mav not be 
reached in another for several days It is true, 
since operation will be undertaken at some time 
or another, that the actual time of its performance 
wall nalurallv fall into one of these categories, but 
to choose that time because of belief in respective 
“immediate,” "carlv,” or “delavcd” operation as 
such instead of on the basis of specific indications 
for its performance is not onlv nn irrational pro- 
cedure, but IS likelv to lead, on the one hand, to 
the unnecessary performance of an emergency 
operation or, on the other, to a dclav which might 
well prove fatal 

1 TlOLOCV AND TATIIOl OGV 

At tlic outset it should be realized that there 
arc two distinct factors plavang a jiart in the 
cliologv of acute ciiolecvstilis 

The first is an acute inflammation of greater or 
less degree inv olv mg all lay ers of tlic gall-bladder 
wall, thougli usuallv most marked m the sub- 
mucosa In many cases the imtant causing this 
inflammation is of the infective tyqic but in others 
no evidence of infection can be found on com- 
petent bacteriological investigation, as pointed 
out by Andrews It follows that in such cases the 
imlant is of the noninfcctive type, llie most ob- 
V lous being the trauma inflicted upon the friable 
mucous membrane bv a stone or stones, especially 
one suddenly impacted in the region of the cystic 
duct In recent y'cars another irritant of this type 
suggested as a possible cause of the inflammatory' 
reaction consists of the ferments of pancreatic 
juice which has reached the gall bladder by 
reflux (2, 12) 

Tlic second factor is acute obstruction to the 
outlet of the gaU bladder This is due cither to 
the sudden impaction of a stone in or near the 
cvstic duct, as m most cases, or to the occlusion 
of this duct by inflammatory edema The im- 
portance of this factor lies in the fact that the 
special charactcnstics of acute cholecystitis, both 
pathological and symptomatic, as we hav e come to 
recognize them, anse only when such obstruction 
takes place The writer suggests, therefore, that 
if this condition were to be designated “acute 
obstructive cholecy'stilis” not only would tins be 
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correct termmolop bet It »oaW irr\e the »ddS- 
tionilpjr7waecrfforccfuIl\ remhidlc® ibeiurgeoa 
d t factor vhkh oftes plan t more importaot 
rAle than InfUmmnrioo lo iWirftng the ootconn 
of the pathological chugea. 

Skice the cmtlet of the ^ bhilder b to ■m.<n 
obitTQCtkn, ihcpold It occur at aU, b likely to be 
complete and even If only partial h (■ wSi^t to 
bterfere materfaBy wib the emptying of the 
orpuL In milder rata, howe v er tmteh the aa- 
•amptloD of the occurrence of a partial ofaatiuc 
don. ooly may be ocmect, there aeemi little nxnn 
for doubt that In tlw more advaoced, that b, 
thoK In which the patbolo^ baa been progrea- 
ahr the obatroetkn b com^te. Aa wiQ be aecn 
later the ImportaxKe ODdertyict obatruetkn de 
peoda Dot lo rnoch upon Iti degree for there b 
little actoal diffe r axe bctaetii the mrtlal 
complete v'arietla becaae of the email at the 
cntl^ In which h b occurrlny but upon whether 
it win, or win Dot, be refleved. 

It h thra Dcceaary that we ahould know what 
changa may follow an acate obatruetkm of the 
gall bladder Mart} yean ago Rutherford Mod- 
eon, a great teacher drew attentloo to the fact 
that aben a rtoce iDddnily bbeia the oeck of 
the riaaa oae of three t ) p m coedtlona (oDowa, 
depeodiac epon the anmnt of bOe preaeat in the 
eah bieSer when the batmtion tnks pbee 
(7) Tbene are (i) The gall btadder beomia 
alowly dbtended by hi own tecretioo and fonaa 
a diranlc, pahdai hmrp In the rirtt bypodboo- 
drhun (h^’oropi of the gaQ bbdda) (a) Tbb 
dtsteiided gaB bladder nay become tbe aat cf 
Inflommat^ and there ti a tender lamp in the 
nght hypoeboodriom (empyema of the gaD 
bbddcr) (3) Tbe dbtended pdl btadder beema 
gancTeoooa {canrreoooa cholecyatllb) 

Modacn aSied tbe explonitlm that In hydropa 
tbe gaB bladder baa been eitgitled by Ua ccobac 
ttoo before Impactloo of the atone and after tbe 
Impactioo It became dntended with ha own aecre 
boo, while In gangreoona dudecyatltb the aUne 
betame Impacted aa a hut atep, foat aa the plog 
m an enptying both nniT be aw^ into its oQtlet, 
and tbe pOhladdeT tnos remained foil of in- 
fected bOe. 

It b with the third condition that b, tbe acute 
cholccvftltii which may terminate in gaevrene, 
that we art here paiticniaiiycociceTned altb<»gh 
empyema of the gaB btadder may be ao acale aa 
to w cfihically iDdbtingmabable from iL 

Ihe medanbm wherebr aoeb a dbtended gaD 
bladder may become tbe acat of gangrene ta de 
icTibed In a important general prfndplc fomni 
hted b\ iloraoo (S) Thu principle atatn that 


if la anr hollow mujcubr ’them, actne hiie, 
matlon b WDeredded to obatroclloa tk fen 
tiaceral tendon locreaaa and my 
acute aa to btericre with tlw circdatfcn u a^ 
an citent that partial or total ganpm (Via 
pjg TTM") of the Involved Them, to k Unri 
oy rupture aod eitraTantioo ef hi croloti, t 3 
take place. While the Importonre cf da rart 
pcinclpfe b oirriooa, la Tatoe h fnrtirrttihwri 

by the fact that k can be ari^ to utr 
mnactilaT v b ena .* 

In aente chdccyatltb tbe gaB bbili^ h tw 
acat of thb combtnatioo of acute fJrtinrt. H 
inflammation aixi tbe patbdcfT b Ibi 

which b Indlated In Uoriacn'i pebd^ Ih 
acgmentatlcn of the flsid asleali cf tk p3 
bladder Trhkh reaaJta In an benue h tbe btn- 
TiacenJ tenakn b broogbt about by both oah 
tkm and transodatloa Into tbe kun^ tbe iccin 
a Ttaolt of tbe Inffammatocy reactwn, (be hotr 
through the congesdon cf tbe nbtmcael 
nracoaol rim a^ apBbrla co owq u at ipa 
cmnprradon ^ tbe Uood \ erwb Is tbe nl ibii^ 
the forcible contracUow of ibe amtmttd eavt 
thea^ conlraOiciai repmestkig NjIori iretbsd 
of attempting to cw Tr taa e ibe ohalndka. Tk 
cocBpresalcn may aho moh b eatrmatins d 
bkwd from that rdoa and apfUana chh^ If 
Kxaetobe inlairti. It U pcadble that h a« 
caaa tbe onacolaturt ptaa bto a ttait ef w 
ffaam and tbb ocenrrene t , aboold It lakt pop. 
would lead t locreaied leveiky cf tie* 
chongti. hxsdadcai traniDdallcQ abo tab 
phi-» Join the annpodte thauaol tie wiBd 
gftD Madder. gWng rbe to tbe edema U*i dddo* 
&f which b aacn a Tnaried featare cf 
dilecyitllb. Thm both the hfiamnttnf^ 
ototructirt factori are cooccnied In tie l »tdjc 
tioo of the hcteaae in the Intri bceril 
While It may be difDcult to eatimau tbe 
Importance of the rflle phyed by 

faclixa, >Tt in acci* caaa tbe pmbmbpwt d w 

Inflammatory factor may be readily drco«^ 
both lo tbe nwked ere and 
pedaDy when the imtant carafa* H* 
don b of tbe infectire type (Fig 1) 
hand, b care* In w^ acate 
dAnga of mBd degree only are foond 00^^ 
S^oaminati^of tbe ekM gaB bWdd ^ 
Ita cootenU, toflammatoiy crobun aa 
plavTd but a minor rdlc In effecting lie facre*w« 

■ ■■ 
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a 


b 


Fig I* Illustrations of tension gangrene occumpg m 
\anous hollow muscular viscera Note the essential pres 
ence of obstrucbon of the lumen as an etiological factor in 
each case a, Diagram of gall bladder to illustrate tension 
gangrene b, Acute intestinal obstruction of a days’ dura 
tion A, gangrenous patch, B, small intestine distended, 
C, constnctmg band, £>, collapsed mtestme, F, mesentenc 
vessels c, Diapam of appendix to illustrate tension 
gangrene d, Dia^m to illustrate tension gangrene in 
the cecum following obstruction due to cancer of the 
sigmoid 


mtravisceral tension, the factor chiefly responsible source of vascular supply, for this area is naturally 
for this being the transudation of fluid into the the most vulnerable to such mterference, and so, 
lumen consequent upon the repeated vascular m the case of the gall bladder, it is first ob- 
compression by the forable muscular contrac- served at the fundus It appears as a black or 
tions (Fig 4) Because the pathological state of grayish, rounded or oval, patch which steadily 
the gaU bladder can thus vary considerably in spreads, its extent depending upon the amount of 
acute cholecystitis, attempts have been made to vascular bed occluded As might be expected, the 
classify this condition into vanous pathological mucosa is always the first and most affected, 
types (10), but it should be remembered that and it is not uncommon, therefore, in early cases 
these \anations represent, not separate patho- to find gangrene of this layer present although 
logical entities, but only different degrees of the rounded patch, indicating a spread of the 
seventy of a disease consequent upon the same gangrene to involve the whole thickness of the 
underlying pathology wall, has not made its appearance (Fig 2) It 

The increasing distention of the obstructed should be noted that gangrene may also take 
gaU bladder results in the squeezing of the blood place at the site of an impacted stone from direct 
vessels m the tensely stretched w^, thus inter- pressure Figure i illustrates examples of tension 
fenng with the passage of blood through them, gangrene m vanous hollow muscular viscera and 
and may eventually lead to their complete ocdu- is reproduced to stress its importance in surgery 
Sion with death of the tissues supplied by the and the possibility of its occurrence, not only in 
vessels so affected The gangrene which is the the gall bladder,but in any of the hollow muscular 
outcome of this type of mechamcal interference systems of the body 

with the blood supplyhas certain defimte features The theory of Denton that the vascular mter- 
It always commences at a spot farthest from the ference m acute cholecystitis is due to circulatory 

jo Suritry By Rutherford stasis Consequent upon obstruction of the cystic 
puMishen John w right and Soni Bristol) vem and IjTnphatics bv pressure of the stone 
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Impacted In the cjilk dact ts mentioDed broune 
nnm recent writeii ippcir to have accepted lit 
\-»ildit> without qwiljoci, ahbough kreUci^a 
work dancDved It cctnpletelj oo automl^ 
pOQoda alone M rwer hi aocne caiea do itooe 
ta preaent to accoont for the vaaenkr Interference 
and, in addidoD If a atone b Impacted in the (faict 
It b well known that cboiecyftoatocnj’ win refleve 
the N-ajcnlar interference eren if thb atone b In- 
advTTtwtJy left behind at operatkn— h would 
fail to do ao if the raacular interfc r e mL e waa doc 
to preaaore by the atone upon the cyauc XTin. 
FinallT tluj tbeoo can nnrr explain the raa- 
culai mte rfex eoce wmnd In other obctnicted hoi 
low muacnlar viarera when the agent obatmcting 
the viacns b ao far remo\Td from the rnam mooa 
and lymphatic trnnka that the panaQjQIty of It 
exening preanre npm there atmetnrea doe» not 
arbe aa, for hi the appendix o ctoim 

(Ti^ ) Ita taflore to do ao at octee reveab the 
hnutatiooi ImporeJ by regarding the eaO bladder 
aa an nob ted entity of appi\Iog to It the 

prfoaples governing the boQcrw maaoibr accra 
in generaL 

te rmirw rion of in atuck of teote chok 
cyttma, whether by reaohUan, 6hrab, partlaJ 
ifatiu cooo or total datmetioo of the gall blad- 
der « mid appear t depend more on the obatnx 
me than m the indaomiaton elsnent of the 
pathology tor when the nH bladder ncceeda In 
enjpt>’l^ itadf the attaa: oKaliy aobiMea. In 
iher wccdij If the obnntcticm b rd}e%ed, with 
codaequent lowering of tbs intrarbeeraJ teoaten. 
the more aerioo* terminatloQi ofrwrtial or total 
pnerme are unBkfly to occur Tha b borne orrt 
diojcally for there more ferkm termlcatiDna 
never occur except in caaea in which the foB 
bbikkr ta toiaely diiteDded, a lalhire 

ca the port of Nature to ha e remo%-ea or other 
wire mn i' n it^ the obatructloQ and ao to have 
relieved the locreafcd Intravbceral trimnn, 

THE aATTOXAL TatAXUE2cr 
A ttody of the patbolog> of acute chokn^Ua 
rMli-^ It clear that once the etlologlca] f^on 
ahead) - i l have come into pbr and catab- 

Ibhed dre dbeare, the outcome depmeb open 
abethcT or not the rcauhant locreeaed Intra 
vbccal teniioo *ni be reOeved. Sbooldthocon- 
cEtteibcleftto V tnre, there are two pnashDitieB 
* hereby the tenflon may be relie%-^ the firat 
hj-TTig that the (Jjitnictjon may be cn ercome or 
removed (e g the dblodganent of a atme ob- 
strocting the of the gaB bladder) and ao 

aUcrmmg the enpe of the cootenti throng the 
natural paaregea the recoad, that theh eacape 


be prorMrf tc« , taptet ^ ^ ^ 

alter gangrene hjia oenured thh omvtip 
reprerentlng the natural oue cf bow-i 
In any hoDow muaenbr \ baa h the reneroj 
an obatroctlm mhxh Nature henelfMoadlf a 
remove or otherwbe om ii n .^ SWil ih fce 

pcadhflin occur then the need foe wiki] hte 

ventlon ai an emergency tneaime doea u a* 
for the patient will re cc oei frwn the attaL h 
*ich a case, elective am ge t ? on he 
at a bter date. It b in the neventka d b 
aectmd poasJbffity ahfch nateriallT barwjtir 
fhancea of a btal outcococ, that lujm; 

Ita important rfle and here iolonig tk kii 
Nature bcraelf giro, tie rahm/ fruM m- 
luU ff rrfbrf { lit iKTrojltri iMfm nrd ktm 
ii kt btofwt* fptrtMilieldMbBtMjt 
i* t* ientif auft ry rufrew caf 
The rfinlcal manifeataUaBS whldi aamal tkt 
anumptlcD that b, that the palhok^ has n- 
gr creed to such a stage, and vhka thernoB 
tauheate the need for angkal inter v eatka S tk 
more loloaa terminaticDa of the iSaetje ire to U 
prevenied, will be oaaidB e d presentlv Jadjfq 
man the Ihmtnre, ao far as the write » am 
the eibteace of this palhcifagiQ] sta^ nod, 
baa D I bets rtaliTto, ahho^ al cm Ud 
have pjt%nreuj to gangrese tocA cf rereret) 
hare paoM thmgb^ Oultka*brai|BS 
aHr accepted and ita ribkal rragnitka tsah 
then a definite arivanct fl h att bm 
maiV in the management of icate cbokryioia, 
for tiua know ledge wDl tefl in deady tie ure 
when opcralicn riiould be undertaUa sad * 
limpiifr a rW-Mnn which at pteaent b tia^ fb 
of muci cenfuaim and (fiffertnet cf , 

Rrikf cf the ttniaoo roar be accooffeW 
eftber by drainage ef the gall bkddei ” 
actual removal, the I pc of fwocettao poiareJ 

bdng decided at opera tloo, rather than hr ceetce, 

aoch factoia u the geiKral cnocfiticB « ‘“P*' 
tient, the kical firafinp at 
ibllhy and iklll I the rergrtu all 

mto ccsafdciatioo in making the dedaw 

rncwTOJiATOLDCV w axiAoccc TO m 
rATHOLOOT 

It b not propcacd to describe m 
aymptomatoloCT of acute cbciecjetlthtot 
to dlicM lu ipedal atgntbance ai a ^ 

progrm of the dbeare and thta to the tane » 

opera Uca should best be PPdcrtalefl -_ _ 

It has been pointed out that the d***“ 
progress to a stage ahen the I trn 1*®'! * _ 

&s Increased t aoch a degree 
relkvcd by surgical means, the palho*i(» 
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a dear lEkdxaticra tliat the dme tu ajitvcd mlKO 
coentloD iboald be oiiderULen u iood u poaL 
hle wuh the object of leJicvinj the l&cimed 
teniJoo within the giB bitddcr 

It li reaTitrd, howrrer that oo doubt aoiDe 
ctaea which have reached this sti^ do recover 
wfthoot opmtkn and while this b to yet, apart 
from tbe patboloc Indtcatme the probabthty ai 
pcorreaaion another cnrait reason Icft npfmfin g 
at thb stafe b that It b not to foretefi 

which case will re co v er and ahich wiD not. It b 
tbtrefoee aorely wber to plaj for the safety which 
lies in operative reOrf of the IntzaTbceral 
rince prasreaskm to gangrene, even whhout per 
foratl^ dlmlni^Ka tbe patient a of 

recovery There arc many sarBecna who hold the 
oplnioD that operation at tbb. oeceaHrl^ acute, 
stage of the diirwi, far £rnm behig a ale proce 
dure wiEasRiredly renlt ina foreddabta OKirtai- 
Ity The wnterhu never felt that thb sbouid be 
so m the hands of any emnpetent coirem and, in 
view of his pcricma] ei peiieuce (q v ) be cannot 
tnbaedhe to thb opfnkxi. The high mortafitfa* 
itporled iQ some aeries of cases in which o p era- 
tun was done while the dbease was In tbe 
aente stage appear to him m many btstasex*, 
to repreaeot the penalty of deby. thb tua hav 
leg bm aHowed to lut too bng throo^ the hope 
or expectation that r e cumy weold take plsce 
rmdg co n s crrative measoret. Thos in soefa cases 
the cauK of death b not the opentlTt procedure, 
prr St, although thb Is bUmed statbocally and 
quite wTcngly for It, bet the fact that opcatloo 
was oodertsken at too late a patbotagkal date to 
obtain tbe desired suo ceatfLi l result. 

It is fcsi rt ln irs reported that b amte cholecyS' 
tltk, when a grea^ enlarged, dbt ended, and 
pediipa gangrenous gall bbddn mrcloped by 
omenUmi, has been found at operatioo, the prc»- 
encr of a b tbe right upper quadiaot couU 
not be ehated OQ dlnical exainbatian. Tbelail' 
lire to determine before opecaticn the ptcsen c e of 
a m n± case b generallv attributed to 
Interference with satafactoo palpetlon by the 
tendemeiB and rigidity of the o^ e iiyhig orasoila 
tore. However because such a mass results b an 
area of duIlnesB occuidng b an othowise lu 
maBy resonant portun of tbe abdomea, and be 
C3U3BC the rigidity will often be found bsoffichnt 
to pjev ent the appearance of ■ rwelHog wfakfa can 
be seen by carenil obserratioD b a good light, t 
may be said that, on the whole when a gall 
bUddex has beaxne the seat of the pathological 
changes referred to tbe pieseuce of a mau b the 
right upper quadrant of the a bd om en wID not 
Qsoalh eiowpe detection by the cairfol evamber 


Sbo^ h happen to do so, tltt the drtntai, 

of the patbofcgical progress cf tlie£rf»i:j 

neceasaiily depend npon the bteiprrtitaatM 

a made trf other dlniol manSeitidaa.fladi' 

among whfch will be dbanied b da tim 
paragraphs. '* 

The dmiopment of iWdItT cf tb 
fa the ngion of tbe gall hdadier b s pMal l 
of coniidOTbfc Impwtance ih« U atswsaa 

reaction of tbe ihtVimbal wall toirntstlnrfa 
parietal peritoneum. NDtoolvitaTkhetkh 
sign b pobt to diaeise of the gil Uakkrab 
cause oi i>-mptans of prerknih' dubthi 
and thm prove of dehnlts vsiet, kt 

more Important irin, It a^ lodnta i gtnJf 
the pathcfcvkal pneess beynd tia cmicof 
the ^ bladder ItseU. Ccs is eqsc i tly k k & 
signu for btent obsemtioo tra i^ritd ef h 
rigidity or the derekipdaait of a tcaa ih 
rigid mnseVs. A spread of the rigidhy rmf 
apnmtiy no masa l< c o tres rsuikst, b b 
wTuer’s opinion, would fadlratt the idrWwT 
cf operatrvt bterieience cn the peanih dril 
sigrufas a steady pngirsBicn oi wpathde^ 

pjocTsa In inast cases, cither aid lywptas 

wiD forcLidi cogLhimstory erlaencc of lbs pn- 
gr ualui . 

The behavicr of the pnbe b cf the stacst b- 
peiTtan£& lof a muJ n m' B a henass te Id Bb k 
cne of tM must frei^Bent irctsiTsibnti, ef 
tberrfcje one of the moat certtbmflitiraa, tit 
prqrresrive pnlhdogy , 

Tne tempera tore duit tonst be luujiirtfa 
wwnei writera idri* that opera tins dioe M^idk 
imdertaien untD tbe tempeatare has 
thoehy infmi ii g that great refisnet cis U p«CB 
poc thk single ffinifl feataie ss s 

guide. Dnfortnnately such achict b srt 

acecenpanied bv equally empiiatic coaas d » j-j 
the neceatity cf ahray s cnciideriaf th e 
tnre b cnojunctioo with other cGnlcal 
Does, foe a faJlinf temperabre Bsy ksMSfc.^ 

a rovement, but that the patient's 
g overwhefaned by a general 
quent upon the local coobtioo. Under tine 
cnmitaacts It Is tbe progiessioo of cue * ■“* 
these other clmlral mmliestaticsu 
Indicate what b happening Mawver ■ 
more Bc v erc cases the tempentnre nay on 
at aD and. Indeed, may be niino^ ^ 
writer's experience cf amte efacJ ecysrit fatol^ 
be has bceome mors and more tfflpro**° __ 


unreiiahflitT cf tbs behavior of the 
as a guide ehber to the general or lool ccs c^ 
of the patient ra to the optiroom time t* 'T" 
rive bterference. 
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TABLE I — AGE AND SEX INCIDENCE IN 44 
OPERATUE CASIS OF \CUTF OBSTRUCTIVE 
CnOLEC\STlTIS* 


Dradc 

\ alc^ 


Total 

10-19 

- 

i 

1 

30 - 0 I 

- 

- 

— 

JO-JO 1 

i 


5 

4&-40 

2 

I ^ 


sct-ig 

3 


10 

60-60 

7 t 

I 

iH 

o-,o 

1 

I 

2 


- 

1 

t 

Totals 

16 

S 

41 


•The chief indicalion for o;>enitii>n In each ca-'c wa-^ the findinc of a 
lender palpaMc in the nphl upper quadranl 
tThe onl> falalilN occuned in a man aecil 6^ >ear» follonmc cholc 
c^itectoin) 


The ^ alue of the total and differential leucoc\ le 
counts, in some surgeons’ minds, appears open to 
question but the writer has usualh found these 
determinations, when repeated, to tall\ fairh 
closel} with the clinical progress of a case As 
with the temperature, we must remember that a 
falling leucoc3te count, coincident with simul- 
taneous progression of other clinical manifesta- 
tions, suggests a failing resistance on the part of 
the patient 

The ta-pe of case referred to bj Heuer, Ment^er, 
Touroff, and others, m which an adaanced patho- 
logical process, with or wathout a fatal outcome, 
was accompanied bj deceptive minimal s\mp- 
tomatologj, has ne\er been encountered bj tlic 
w riter 

PERSON \L EXPERIENCE 

Since 1930 the wnter has had occasion to op 
erate upon 44 cases of acute choIecasliUs and 
these will presenth be discussed in some detail 
Of these operations, 25 were performed at the 
Ro\al Victona Infirmary, New castle-on-Tjaie, 
9 at the Knight Alemonal Hospital, Bljth, 
Northumberland, 4 in pnvate nursing homes, 
and 6 at the Santa Barbara Cottage Hospital 
(Table D This senes, though small in number in 
comparison with those which emanate from hos- 
pitals, has the advantage of representing the 
t expenence of a single surgeon in that his opinion 
alone was responsible for advising the operations 
' and these were all performed by him Those 
larger senes, referred to, usually represent the 
^ work of several or many surgeons who may hold 
r aiy mg opinions on the pathologj and treatment 
of acute cholecystitis In consequence these re- 
ports resolve themselves largely into statistical 


lip 1 Tilt, pallhlatjilcr in a case of acute obilructnc 
cliolcC)'alilis tliimmg gangrene of the mucota The con 
tents coneistcd of purulent, cmI smelling bile under great 
tension tsclicncliia cob and a nonliemoK tic streptococcus 
were cultured from both bile and gall bladder wall and 
microscopic CTaminalion of the latter showed marked e\i 
dence of acute inflammatorj change The wall was rela 
tivelj thin at the fundus and a patch of gangrene would 
soon ha\e appeared in this region A small stone was 
impacted at the outlet Onset of sjmptoms onlj 48 hours 
iieforc operation 

sure cjs and the conclusions which are drawn from 
them usualh represent nothing more or less than 
the rcaiewers interpretation of the significance 
of the figures presented 

In each of these 44 cases the chief indication 
for operation was the finding of a tender, palpable 
mass in the right upper quadrant of the abdomen, 
the pathological significance of which clinical 
manifestation has already been discussed at some 
length This physical sign was present in 28 
patients when these were first seen either in con- 
sultation or on admission to hospital, and imme- 
diate operation was ad\ised and undertaken Bj 
an immediate operation is meant one which is 
undertaken as soon as it can be arranged after the 
decision to operate has been made, that is, after 
the short interval which is all that is necessar> to 
cany- out whatever preoperative measures may 
be deemed advisable, such as the administration 
of sedatives and intravenous therapy, gastric 
lavage, etc In the 16 remaining cases, the pa- 
tients were under observation for a length of time 
varying from hours to 8 days (11 cases 3 days or 
less) before this sign became manifest When, 



ijo 


SURGERY GYAECOUKSY AMD OBSTETRICS 



bat Dot asdl, rt did so Immediate cpentuQ ww 
ad vised and UDdertaken. It b emphamed. then? 
f re that the deditoo of ‘Vhen t ODoate was 
not in anv wa> related t anv bcUa or Krarra) 
rule regarding idvaabilit> of respecthr Irnme 
date eaitf or delayed operalioa as such, 
bat aas baaed entircl) npoa tbe devetcpiDeat of 
what are considered sped& indioiUons \<x opm 
trre interventlocn the chief among tbae befog the 
firvfing of a tCDoer palpable gal! bladder while 
other sigiis such as a ^jreadmg rigidity of the 
crreriving mnsdes and to increasing poise rat 
aere osual accompaniraents furnishiDg canfinna 
tory evjdence of tbe p ru g i ea tt ve natora ol the 
pathological nmcesa. 

Tbe only death occnired m the last case of the 
senes foOowtng dwlecystectomy so that i 43 
conaccathe cases patKnti were operated po 
witboat a fatality This fact is of importaoce If 
for no other resaon than proving tbe fallscv of 
the sUtenamt, often encountered, that opentkn 
in tbe acute stage of acut choleo'sUtis is likely 
t be araodated with a forbidding mortahn rat 
Koae^e t is not the writer wish that bv tfab 


b, Ih, ,( 

OTtlined in this commantalkc, siifcii iwrM 

the management cf these cases. Ifthniat 

accepted, rather kt It be on the grrok itao 
e mpH a ri r e d, that they are bi*d eo tfe « 
rattooaJ method of approadi to the timm^ 
this or any other acute tuigica] reocCtit*. 

an 0 ndeirtaadiDg of tbe pa thokgy sad tb arnb 
tlon with the svTOptorDStoJogy lIsdtdciLj 
ocoined t mar thn aerw tron the *unn‘ 
standpoint thnwgh diuamunces hi± oeU 

renaooably be CDOsidcied be\cBd ■nria] CM^ 

SQCfa as hiddentnl dbeaae or palhol^ ihnl 
too advanced when fiat seen, nek 
would not In ani way ha\ e aheied hit adksKC 
to and tea chi ng of these pnnapJo. Isdii 
since acute cholecystitit b a 'f’w— wr^ p^a 
lent in tbe later decades of Uk— in the prat 
senes of 44 ojcs, 3 or 70.5 pet ctal, otm 
SO yean of SM and 2 or47 7 peT£ort,scTtM 
to (see Tabic I)-.H b unEYely that tioy cac 
wID aitvHe irrespective of hether crendn k 
perf orm ed or not or when it b oadomca. Tk. 
a ctanpariacii of the mortihtv rates u the ddi 
log factor on which to base an opioiao u b (b 
most propltkna time for op e ta tka ta be wikt 
taken in thb acute nitfioJ cood/tioB nj U 
to cDcdascxLS which caa\ be not coly u ha 
fnnLly dangerous. 

Gangreue of the whole thicinesacf the ilbf 
occurred in 5 of the aS oaei In whkk a palfalk 
iTw was present when first aeco aad qxe tid 
Immediate operatioii was perforawl la ere d 
these esses petferatloo bat) ocmrrd brt lie ts- 
velopment cii the giB bladder by the TStJ 

bad prevented the sofDi* of the foenl 

cavity N instance of gangrene aiJeUly w 
whole tbicknem of tbe wall occurred amcogn^ 
patients who devdoped 1 palpable wa* ™ 
under obaerratloQ and who were cpmtw 
Immediately foUowing the disoAOT of t* 
cal manifesution twt, in se^CTaJ inatiacrat^ 
grene of the inu cc a a alooe was fcand ta ir 

Uken place (Fig ) 

Tbe frequenev with which stood ara tart l^^ 
be tbe cause oi obatroctioo in 
b well tempfified in tbe present t*’ ^ 
were responsible for Its oennrenCT fa 40. * w 
per cent, of these 44 cases. I the 4 
cases no atones were praent. 

CholecystoatoniT wtsperfonnedlnji 
chofacystectomy in tbe s reioaM^ t» IT 

pondetance of cbolecystoatoaiJet being 

out wax yeaa ago by the wnter (?) w' ps“*“ 
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previously subjected to cholecystostomy con- 
vinced him that, after an attack of acute chole- 
c>"stitis, the gall bladder will only resume reason- 
ably good function m a minority of cases and thus 
converted him to the belief that when the pa- 
tient’s general condition is good and the local 
findings are such that cholecystectomy can be 
performed satisfactorily, this is the operation of 
choice Consequently, when operation is done in 
a case of acute cholecystitis, it is now his practice 
to remove the gall bladder unless this procedure 
IS contraindicated by the presence of some gen- 
eral or local condition, m which case drainage 
only, with removal of whatever stones may be 
present, is performed 

The writer has no means of knowing the num- 
ber of cases, diagnosed provisionally as acute 
cholecystitis, which have been under his care and 
which recovered from their attacks without op- 
eration, but they certainly exceed in number those 
upon which operation was performed In no case 
which, after the writer’s first clmical examination, 
he decided to observe, did a fatahty occur (the 
only one in this senes occurred in a man who al- 
ready had a tender, palpable mass when first seen 
and immediate operation was advised), for they 
either recovered under the conservative measures 
instituted or, under these, progressed to the stage 
in which a tender, palpable mass developed and 
immediate operation was then advised and under- 
taken successfully Thus, the patients who re- 
covered without operation, and who formed the 
majority of those observed, consisted only of 
those who never progressed to this stage, indicat- 
ing that, until this stage is reached, the possibihty 
of recovery is suflaciently great to warrant the 
adoption of conservative treatment unless one is 
deahng with the exceptional case in which, m 
spite of a failure to detect a palpable mass, other 
clinical manifestations indicate a progressive 
pathological condition The writer, therefore, 
considers that to insist that every patient should 
be operated upon as an emergency' is just as 
erroneous as to declare that all patients should 
be treated on the “delayed” plan In no pabent 
m whom a palpable mass developed were con- 
sen abve measures adopted or continued in con- 
templation of recovery of the patient from the 
attack before operation was undertaken— all such 
patients were operated upon according to the 
pnnciples of treatment outhned m this com- 
munication as no grounds were present for con- 
sidenng any one of them too great a surgical nsk 
Hence it is impossible to know what results would 
have been obtained by conservative treatment in 
these 44 cases after the condition had progressed 



I ig 4 Same case as m Figure 3 shoving the omentum 
peeM off the gall bladder v hich is grossly enlarged, tensely 
distended and has a dark colored, thickened wall The 
contents consisted of nonpurulent bilious fluid under great 
tension Microscopic examinabon of the wall showed 
acute inflammatory changes of only minor degree No 
stones were present The fundal mucosa was already 
gangrenous although only 36 hours had elapsed between 
the onset of symptoms and operation (From a photo- 
graph taken at operation ) 

to this stage However, the writer has no doubt 
(when recaUing to mmd many of those tense, 
angry-looking gall bladders found at operation) 
that this method of treatment would not have 
yielded nearly such satisfactory results as those, 
already presented, obtained by operation under- 
taken at this stage of the disease m accordance 
with the dictates of tlie rational treatment 

SUMMARY 

The ebology, pathology, and symptomatology 
of acute cholecystitis are discussed and from the 
consideration of these aspects of the disease the 
following appear to be its outstanding features 

I While the pathological changes which occur 
in the gall bladder result from the presence of two 
factors, namely, acute obstrucbon of its outlet 
and acute inflammation of its wall, the r 61 e played 
by the former is of such importance as to suggest 
the desirability of designating the disease “acute 
obstructive cholecystibs ” 
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X. The cMcnUiI palhologkxl leatare a an In. 
OTue in tbc btravncml tntfloo In the 
bliddcT the reaolt of thU cotoblnitloD ol acute 
obstruction lod ftlfla mrna rion nrmrrtry Jq It 
This tcQsioQ ma\ becotne so acute as tnhilcrfeTe 
«ilh the blood suppK and may do so to such an 
crtait that gacrTeoe ( tmsroo ganfrene”) of the 
gall bladder foQored by rnptm* snd ertrav-asa 
tion of its contents, « fU tsie place this cmtaxtro- 
phe representing Natures method of reheving 
the increased tension with! the gaO bladder In 
the presence of an obstiuctkn of its ootkl vfaich 
sbe IS unable to remo-e r otheiatoe o rcr uan e. 
Should Nature succeed In cntrcomlng the ob- 
stnictioQ tboi the ccntcnts of the gau bladder 
can escape b\ the natural paaMgcs, lending to 
relief of the Increased mtramceral teoaioD and 
cotaequent recovery of the patient Imn the 
attack. 

3 The ratural treatment aims at the prcvto- 
tkm of gangrene, and thus of the poalue cnm- 
pllcatma m rupture and artriruatioo, by re 
ueriag the locreased Intra visceral tenslOT Uutragh 
BUfkaJ bterv'enlioia should tiu disease progrea 
t the stage when it has become apparent that 
Nature Is unlieiy to succeed m bet efforts to 
renan e r onocooc tbe obstructjao. 

4. The meat Importut degie ctmtfst manl* 
festatkn Indntifig that the disease has pi^ 


gresard to thh stage and aklch therrfatrteccB 

the necetntv for fanmedale rtbef W ik hoad 
mtravisceral tenakn iu tlv gah Uaklo b; t 
gxai iutcrventictci as the morf cmiii trtr* f 
prevTuting further propreisfcn of ik pthdpi 
changes to the tcm^tlon of *^CTidaaricR«, 
U the developenent of a trader jj 

btaddcT during tbe cotzrse of the 
A aeeka of 44 penocal cases h preesitf « 
which operutloo was undertiieu h s r ewdn f 
with the dictstes of the ntlortd tieitam. OA 
one death occurred. 


Cota B Csatn, I L utd UnHirT 1 
Sot* oA 1 67 7^ 

^ - I tich f 


tUrnca, I 


3 Swi r}«. M 

Jia-Swi, 

Surf G; 


0b« 


fc c rr 


11 e r tfra. S. H Sar| Gys. Otw jp, yj- jw 
7 * 

Mearsen, Rrmsrocft tMnCTbul nd Nhicfa 
far tor Prscrbcr<m, id tW p. Sj V»lid 
Odert IHr. entry PtTW, vrS 
ItcaiK^ K nnarewa. sad Svtr CiuusF 1 
4a J Pw i oetke ta S cJgj fiei f n h* 
Mve WIBaanendia US 
SArerJ-LDsn BKi J S«i SSfcU ^1* 
T nj», F Sail Oys Otw sA »J r 
Teewsrr A. S. Vf WSwa »m.« »Ba-»r} 
V.i»jia,J 4 Siwi GyekOtl i«kjr4ir*r 




SURGER\ GVNXCOLOC\ ANX OHSTETRICS 


3M 




C \ Aximmcic Qzx drxwfair k) Uck (ke doo* U Uw t« UaH 

U'bpric *,Wt, bcmtrand hk the«faiiitoicil t n « unrar> 4«, b kiifik 
tCTftwd \att tW the phyjntoft-ml fcnth tn th< hm 
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Ike petVet ei ^le ueue hk beoarUmi erf 5 lafimM kick *1 Ikre Girted Ilere u tacxBreierf 
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uKitkaa \ Cmcr u fetnd oa (kepo^lmv •OerftW Urmr^ 
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Fig 3 The anatomy of the dissection is shown When Treitz’s hgament is cut and 
the vessels supplying the fourth part of the duodenum are hgated, the bowel mil shp 
under the superior mesentenc and imddle cohc vessels It is easy to do this if the in 
fenor pancreabcoduodenal artery is first hgated and these vessels are lifted up off the 
duodenum mth a retractor This also assists m eiposmg the uncinate process of the 
pancreas The bowel is divided at X and the distal portion brought up to anastomose 
mth the gall bladder The pancreas is divided just in front of the superior mesentenc vein 


Soon after this 7 hour operation was started, a 
cannula was placed in a branch of the great 
saphenous vein from which blood samples were 
frequently taken and into which parental fluid and 
blood were given This method has been used by 
Mahoney and allows penodic deterrmnation of 
the hematoent, sjjecific gravity, and plasma pro- 
tein It permits the intelligent administration of 
sahne, plasma, or whole blood and so gives the 
surgeon assurance of the condition of his patient 
dunng such long operations 
The anastomosis here desenbed is only apph- 
cable if done in one stage when the entire duo- 
denum IS removed Several cadavers have been 
studied and in all it was possible to roll the duo- 
denum out from beneath the supenor mesenteric 
V essels Before this can be done Treitz’s ligament 
must be cut and in some subjects the vessels to the 
fourth part of the duodenum must be hgated and 
dmded However, then the mesentery of the 
jejunum is long enough to bnng the bowel to the 
gall bladder without tension, for this is a shorter 
distance than in most antecohe anastomoses 


There is advantage in the antipenstaltic attach- 
ment of the bowel to the bihary tract, for it offers 
the best chance of avoidmg ascending biharj^ 
infection The operation desenbed would appear 
to be the simplest way to do this, avoiding as it 
does the compheated Roux anastomosis It would 
seem that the end-to-side gastrojejunostomy is as 
good as the postenor side-to-side gastroenteros- 
tomy and it IS much easier to do, for the struc- 
tures are clearly exposed It should be placed at 
least 6 inches from the gaU-bladder suture to avoid 
reflux into that organ 

It might be argued that resection of the entire 
duodenum is unnecessary and prolongs the opera- 
tion, but actually it is not hard to do and takes 
very little time once the anatomy is \nsuahzed It 
has the advantage of giving a clearer view of the 
portal vein and pancreas than is obtained m any 
other way i\hich facilitates the dissection of a 
region that is difficult to expose under other cir- 
cumstances 

The resection of the duodenum and head of the 
pancreas in one stage is apphcable only m “good 
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TENDON TRANSPLANTATION OF THE FLEXOR CARPI 
ULNARIS FOR PRONATION-FLEXION DEFORMITY 

OF THE WRIST 

WILLIAM T GREEN, M D , Boston, Massachusetts 


T he functional capacity of the hand is 
largely dependent upon the ability to 
extend the wnst and supinate the fore- 
arm If the OTist IS in the flexed posi- 
tion, the hand has a verj poor grasp and is gen- 
erally ineffectual Weakness of the extensor mus- 
cles of the wrist and a combined deformity of 
ivnst-flexion and pronation are common in spastic, 
obstetrical, and infantile paralj'sis Any proce- 
dure which wiU correct this abnormal position and 
allow active extension and supination greatly im- 
proves the function of the hand 
Transplantation of the tendon of the flexor 
carpi ulnans into the tendon of the extensor carpi 
radialis longus is an effective procedure m correct- 
ing this deformity It is particularly indicated to 
aid active extension of the wrist but, since the 
transplanted muscle is directed around the medial 
margin of the ulna to be inserted into the radial 
side of the hand, it is helpful in promoting active 
supination The operation has been equally ap- 
plicable in chosen cases of the three types of 
paralysis mentioned, and may be indicated in the 
residual deformity ansmg from a lesion of the 
radial nerv'e 

The catena and mdications for the procedure 
vary depending upon the onginal paralyTic lesion 
Before the operation is contemplated, it should 
be established that the flexor carpi ulnans is of 
“normal” or “good” power, a transplant involv- 
ing a “fair” or “poor” muscle cannot be expected 
to function It is necessary, likewise, that the 
other musculature affecting the hand should be 
of sufficient quality to allow satisfactory function 
after the transplant 

Since a transplanted muscle will not function 
effectively if it is handicapped by a deformed po 
sition, it IS essential that the deformity should be 
correctable passively, at least after the flexor carpi 
ulnans is divided If the deformity cannot be cor- 
rected passivelv, it may be necessary to carry out 
accessory procedures to allow such correction, 
either preliminary to or at the time of the trans- 
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plant On occasion it has been necessary to divide 
the tendon of the pronator teres at its insertion, 
transplanting it from the dorsolateral surface to 
the volar surface of the radius, and in one case, 
this was combined with a stnppmg of a part of the 
interosseous membrane at its attachment to the 
radius Although it has not been necessary in 
this series, it is likely that osteotomy of the radius 
and ulna immediately proximal to the wrist joint 
with or without excision of a small part of the 
shaft may be desirable as a preliminary' procedure 
to correct the flexion of the wnst in more re- 
sistant cases It IS rare that such accessory pro- 
cedures are indicated in spastic paralysis 

TECHNIQUE OF OPERATIVE PROCEDURE 

The procedure is best earned out, provided the 
elbow can be extended, with the patient lying in 
the prone position with the arm abducted at a 
nght angle on an arm board A longitudinal in- 
cision, approximately' 2 inches long, is made on 
the volar surface of the forearm, extending from 
the pisiform bone upward along the course of the 
flexor carpi ulnans tendon The distal end of the 
incision should be just proximal to the transverse 
skin line of the wrist The tendon is isolated and 
severed at its attachment to the pisiform The 
end of the tendon is grasped with an Allis clamp 
and freed as far proximaUy as possible through 
this incision The ulnar nerve and vessel mav be 
recognized beneath the tendon (Fig i) A silk 
suture of No 2 braided silk is then introduced 
into the end of the severed tendon in X fashion 
A second incision, approximately 3 5 inches 
long, IS made over the medial aspect of the fore- 
arm over the belly of the flexor carpi ulnans mus- 
cle (Fig 2) This incision should start approxi- 
mately 2 inches below the medial epicondyle, and 
IS directed distally' and dorsally so as to expose 
not only the belly of the muscle but also the 
medial edge of the dorsal compartment of the 
forearm When the deep fascia is uncovered, the 
margins of the flexor carpi ulnans may be defined 
by traction on the tendon from the distal incision 
An incision is then made through the deep fascia 
over the muscle The dissection is earned be- 
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Fig 3 The third incision exposing tendon of the extensor 
carpi radialls longus is illustrated The upper inset shows 
the tendon passer entering the dorsal compartment of the 
forearm Below, the distal end of the passer may be seen 
coming out alongside the extensor carpi radialis longus 


The tendon of the extensor carpi radialis longus 
IS incised and the ulnans tendon is then sutured 
into It, with the forearm in supination and the 
tvnst in dorsiflexion (Fig 4) The tension of the 
transplanted tendon should be moderate, but it 
should hold the hand m the corrected position 
The arm is immobilized m a bivalved plaster 
splint from the metacarpophalangeal joints to a 
point just below the axiUa, with the elbow flexed 
at a nght angle, the forearm in complete supina- 
tion, and the hand in dorsiflexion 
Ordinarily, guided active exercises are started 
on the third da}' following operation The result 
from the transplant ma} well depend upon the 
efficienc} of the ph} siotherapeutic regimen The 
training of the muscle to carry out its new func- 
tion IS best accomplished bv having the patient 
attempt ulnar deviation of the wnst as the hand 
IS earned into dorsiflexion and supination, an 
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Fig 4 The transplanted muscle is now in position The 
method of insertion into the extensor carpi radiahs longus 
may be seen 

exercise which combines the new function with 
the old The hand is held in the corrected position 
by the bivalved plaster splint for a vanable penod 
of time, as indicated Often a night splint is used 
for a long period, particularly in cases of cerebral 
palsv Removal of the support too early may de- 
feat the function of the transplant, as may cessa- 
tion of physiotherapy before the transplant is 
effective 

SPASTIC PARALYSIS 

In spastic paralysis involving the upper ex- 
tremity, the hand is frequently in a position of 
flexion and ulnar deviation at the wnst, with the 
forearm in pronation Attempts at extension and 
supination vaiy m their effectiveness In many 
instances, there is utter inability to carry out these 
motions In others, the function is performed in 
such incomplete fashion that it is meffectual 
Weakness of the extensor muscles of the WTist is 
usual 
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Fig 7 B C , patient mth obstetneal paralysis a, left. Photograph illustrates the 
maximal actiie dorsiflenon of theiiTist h, nght. Same patient 6 years after opera- 
tion Phantom photograph illustrates range of acti\c flexion and extension of Mnst 
Excellent function of hand 


rasticity with minimal control In this case 
lere was definite improvement m function from 
re procedure, but subsequently a fusion of the 
Tist was done with little further improvement 
'he patient recorded as having a “fair” result 
howed marked spasticity with mmimal control, 
nd was mentally retarded 
Of the 4 in the “good” group, 2 showed quite 
narked spasticity, i was mentally retarded, and 
he other showed excellent function of the trans- 
ilant, but the capacities of the hand were limited 
)> an adduction deformity of the thumb which 
lad not yet been corrected 

In 2 of the patients, a neurectomy of the branch 
)f the median nerve to the pronator teres had 
lieen done several years before with little effect 
In I of these, it was our impression that the hand 
ftould have had belter function if the preliminary 
neurectom} had not been done, since there was 
weakness in pronation after the transplant, which 
ive associated with the previous operation In i 
instance, a neurectomy was done at the same time 
as the transplant, and in this case the result was 
excellent 

In those cases in w'hicli the extensors of the 
fingers haxe been rated as “poor,” it has been 
questioned whether the transplant should be in- 
''crted into the extensors of the fingers, or into the 
extensor of the w rist Usualh the choice has been 
to place the transplant into the wTist extensor, 
and, subsequently, witli the wrist in the improved 
position and with muscle training, the extension 
of tlie fingers has been xerx satisfacton In a 
few cases not included in this series, the trans- 
plant has been inserted into the finger extensors 
with satisfacton result 

Adduction of the thumb is quite a common de- 
formiU m spastic paralx’sis Often with the im- 
prn\ed jiosition of the hand following the opera- 
lion and with muscle training, further procedures 
are not neccssan An adequate trial should be 


given after tbe operation before an operative pro- 
cedure on the thumb is performed 

The transplant is least effective when the 
spasticity is x'ery marked and the patient has 
little active control of the hand It is not indi- 
cated in the presence of gross mental deficiency 

OBSTETRICAL PARALYSIS 

In obstetrical paralysis of the “whole arm” 
type with partial recovery of the hand, the ex- 
tensors of the w'nst may be the only muscles which 
do not have a return of power It is m these in- 
stances that the operation is particularly indi- 
cated, although It may be helpful in other cases 
in which the residual paralysis is more extensive 

B C , female, aged ii >ears, 10 months, was admitted 
to the Children’s Hospital September 5, 1934, because of 
functional incapacitj of the left arm dating from birth 
She had been admitted to this hospital on two previous 
occasions, and a diagnosis of obstetrical paralysis of “whole 
arm” type had been made At one admission, on October 
II, 192S she had had a Se\er procedure, that is, a division 
of the subscapulans and pectorahs major tendons, as well 
as the origin of the short head of the biceps and coraco 
brachialis muscles 

On physical examination, the child had marked disabil 
itj of the left arm and hand (Fig 7J The hand lacked 30 
degrees of reaching the neutral position m active extension 
although It could be passiv elj extended to neutral Activ e 
supination was limited to 20 degrees The motion of the 
fingers was good, although their function was poor, due to 
the flexion-deformitj of the wnst 

On September 8, 1934, the flexor carpi ulnans tendon 
was transplanted into the extensor carpi radialis longus 
The arm and forearm were held in the corrected position 
by a bivalvcd circular plaster splint Physiotherapy was 
started 5 day s after the operation 

Follow up examination of June 26, 1940, almost 6 years 
later showed 60 degrees of active extension of the wnst 
wath flexion of 30 degrees (Fig 7) The hand at this time 
had excellent function in all respects, although there re 
maincd some limitation in supination 

This transplantation has been done on 6 cases 
of obstetneal paralysis, with improvement in all 
Tlie end-result was recorded as “excellent” or 
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yntienU b rnhoa the poor^ aid ‘Hajr” itmju 
otitUDcd bad extenif e punlv-rit ijr^ctbg 
the fomna tad haad tod the trwpbQted mut- 
cle vu teconted ti not better tba ‘fair plu» 
in pcrter before the opentJon 

STOUOt KtUOtfYCUm 
In ov KxW, the lodkatun for thb proeedtue 
lainbatOeparals-chhasbeai leMfre^cnt ihtnb 
qoftk and obitetrictl putl iCt. ft 1* ■ Uttfe 
onimialtohi et ‘good’* or “Doirml flerorcatpi 
furu tMochted «Ilh narthtli of the eitnoon 
of the wrlit, and \Tt a tn vnmcfent power lo other 
moadea t allow unptwed fuocttoa by Ih/f pro- 
cedtue ^Mieo bdioted, t bar been belfdol b- 
deed. 

J L .maW.wd 4 >(an, 3 ncalh*. u irfcml rd talbc 
Prts Bint Bdsbcm IbMfil&l cn Otote a, qjS, Hb 
ceofiibt dmlaStj cl Im ni|b( am tim aotniut 
polniTYaiw. vkjck be bad dnekrvd is Vtcoit. 9 j 
Od aanaalioci, ibert u cumf drte rwt-diep on 
tbe nfbt Ub ao acth cxtraaiaD a«uact rmUf. nd 
Burt^ fematjoa ccatnctart asaoDtsic u> 43 ocfnu, 
ilb 07 titUe actr\ aupoatioa. 

Mcscte cnsdaackn ol tb« (oraun tod haod (board 
tbe cdeoaDr caird ndbOt tod extemor carpi tham I be 
rated “feKir” toe fiaju r exmon. taerpt, tad niwMlor 
teevw fft “Uu aod tb* tnrtjx a* “paw Tb* **brr 
en Wi ft ^cctwrt tb* (anajiD tod hand ere fco^ 
''oaraal Tbt cRe^rTaOTt pbococrapb U poor bat dart 
pqstnr tbehacitoed the hand (iqt it) 

UaOclobertA. aji, tranciiaaU xai •< the ftexw carp 
dbitrM ato the ertcaaer carp* rxJctb' aadone la adch 


tkiB, la order Lo rdlev th« ptnulloD coalrartarE. d w* 
•cctaarr tad hit the jieeaier rado Unt I d lawnaa 
tm iW dorwdttftil aj^ert tl iha rai&n, tad miuri 
t theaimeutriaetMlharadbsahrTlWhaadhadlnt 
aajdaattd Tba btcreaoca cenbnM M«rgT<dlnB 
the tadu* ^rr part d Ui otrai b tedrt lo denn 
Ivtbrr the pmikw reunntrr 
F«Ocp« ap mciiuilee b DeVTSleT tae*- *bH'* 
eatrUret d cT B^ ah e aaoAlfvi tatedtftmaab 
oaLp lc U aclm ha:hpr>Ma 

lociPerallaD had briii pear tadred, itetmlcBt PtaatA 
pbeTo^rJi (ll( S()Un the laatt tf &rdDB lad aM- 


The pr o ced u re hai been le rformed b wly J 
Instances td blantilc panlyria. The ie*dt fa 
the ca'e jost presented cnat be rated u n 
ceflent, od tn the tber case the reseft a 


The function of the hand b greatlr hnpalrrJ 
bjr a flerloD-pnxkatian deformJt) 0/ the nc » 
coodilioD ahich a aamnon b spastic, oUtetrtal, 
a d infantile paral)*!!!. 

Tendon lxmn*pJantalkm of the fleicr carp 
afaum Into the eatensor carjii /idlaE# kmgw t* 
an effeclhe procednre correcting thb dc- 
(onnitv and m pronjotlng acthe eateosloo aw 
■aplnatMo lo cases hwh iatHf> certain prreren 
the criterra. 

3 This transplant has been dene hi 13 »■ 
stances 13 nere InspailicpnraJytl 6tocJr*irt^ 
cal pQral)sii d i rn anterior poJfarmnrtH 
The ma/orily irre gremtlv impnned. 


REDUCTION OF THE PERMANENT PARTIAL DISABILITY 
OF COMMINUTED FRACTURES OF THE LOWER END 
OF THE RADIUS BY SKELETAL TRACTION 

FRANK C GOODWIN, M D , F A C S , and DAMD M CAMERON, M D , El Paso, Texas 

C OMMINUTED fractures of the lower Working from the premise that the lower end of 
end of the radius are senous With the the comminuted radius compressed upon itself be- 
accepted treatment they consistently cause of muscle spasm, we felt that by overcoming 
heal with a lamentable high percentage the spasm the fragments would heal with the 
of permanent partial disabilitj This disabilitj is length of the radius unimpaired, and consequently 
the result of shortening of the radius with a radial the radial deviation of the band and pain would 
deviation of the hand and resulting pain In an not develop 

attempt to remedy this situation rve use a method The banjo splint with direct or indirect traction 
of skeletal traction In most instances we believe going through the joints of the tliumb has pre- 
that we have overcome this disability viously been proved unsatisfactory because of 



Fig I a, Comminuted fracture of the distal end of the radius, b, satisfactory result 
foUotwng conservative treatment after 4 months Patient allowed 15 per cent perma 
nent partial disability as compared to an amputation at the wnst 
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nducfd u much u rasiUe b) tmnipQhtkcL 
^ (h the huxi hi <4tbt void aad urwg abar 


dn-^atioa i dnmbr am froa lie taeucu^ 
phatiD*eal ^eJntJ to *lime the rfb« 

Tbe caU U mlddv r«s»s-ed iboBl tie th*^ X 

kl(«chneT«lItblhnptac^dtnzI>\eT^^ ibnj'i 
the tluiil rod of the finl meliouptl, ore Ifuj 
taint arnU tbc)ah]t nrficn. ^fprdalbw 
ihoe which aOcm fm motloo tbe thu^hu 
tochedt tbe whvaod held Ib place beta lorik^ 
coUari. Tractioa b appBrd b a ihmdcd »c« 
with coiratcrtrwrtloa oefa* nalnulned br to L 
•haped bar [mbedded In toe caU (FTj "n* 
DOCTBal int^ ot (he rwdiu can be creunlaucd b> 
rxcTtta* iumacst tractioQ Ihnugh (he fim etta 
aupol Done^ Traction b realntaWd foe 6 te 1 
weeia, after whxh the future ore b drpraieii 
upon the arwnnit of bealmg In DoIoMaoeniaTT 
we been reqolird t maintain further Itadkc. h 
out be am that the cncialewcnt period bi%tth 
pcolon^ but we feel that oor rnalujuftifTtk 
roeasa. Tbe moeWditv otherwbe boot faow-*^ 
Fqtarta la and ib (Itow the unal emit folio* 
bx the accepted method at treatment Iiii 
Flftins aa, eh and »c iho« a t\-pkal a«e U 
lowing the D*e of bone tnctlw 



A MODIFICATION OF THE HIGGINS TECHNIQUE FOR 
URETEROINTESTINAL ANASTOMOSIS 

JOSEPH A HYAMS, M D , F A C S , New York, New York 


I MPLANTATION of the ureters into the 
bowel presented a problem which all but de- 
feated the earlier operators The present 
status of relative success is attnbutable to 
the gemus of Coffey, who 30 years ago, developed 
the technique of obhque submucosal implanta- 
tion based on the valve pnnciple The obvious ad- 
vantages of this procedure stimulated new inter- 
est and made ureteromtestinal anastomosis justi- 
fiable AVith increasing expenence based on more 
than a thousand such operations, this procedure 
has become firmly established and its application 
has been extended beyond cases of exstrophy and 
carcinoma of the bladder to include epispadias, 
tuberculous cystitis, Hunner ulcer, vesicovaginal 
fistula, and similar conditions Maximum results 
are achieved by operative intervention, before the 
ureters are dilated and the kidneys damaged by 
infection The simpler surgical procedures in- 
volving minimal trauma to the ureter and intes- 
tine are recognized as best 
The first two of Coffey’s methods are more fre- 
quently employed than any other The results are 
fairly satisfactory, but the hmitations to a um- 
lateral anastomosis with the first and the inapph- 
cabihty to ureters smaller than No loF plus the 
complicated equipment and postoperative care 
necessary for the second are decided disadvan- 
tages To these must be added the likelihood of 
the development of urinary sepsis More than 60 
techniques have been advocated for the correction 
of these conditions Many are based on lateral 
anastomosis of the ureter and the mucosa of the 
bowel with immediate or subsequent formation of 
a fistulous opening Ingenious methods and 
special electrocoagulation devices have been util- 
ized for this purpose It seemed to us, at least in 
theory, that a satisfactory fistulous opening would 
be more hkely to result from properly and accur- 
ately placed sutures than from the secondary use 
of electnc cuttmg devuces, provided the technique 
insured the immediate and continued adequacy of 
the stoma 


In 1 933 Higgins first published a description o 
his pnnciple of the “ intact ureter ” operation Hi 
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work as well as that of Coffey and others proved 
that a fistula can be established between the 
ureter and the colon without openmg into the m- 
testinal lumen The advantage of the Higgms 
procedure is that one stage bilateral implantation 
without interruption of unnary excretion is feasi- 
ble The advantages over the two stage operation 
are obvious and in cancer may be hfe-savmg The 
possibility of delayed, partial or complete occlu- 
sion of the fistulous stoma has operated to prevent 
the more general adoption of Ais procedure An 
instance from our expenence, illustrative of this, 
involved a child who was successfully operated 
upon by the Higgms techmque for congemtal 
absence of the bladder neck Dunng the following 
3 years, gradually increasing dilatation of the 
ureters and pelvis was observed, and death re- 
sulted from bilateral stenosis at the sites of im- 
plantation 

With the object of obtaining a more widely 
patent and permanent fistulous opemng, a senes 
of studies mvolving the placement of the necrosmg 
sutures was earned out It was ultimately observed 
that smgle sutures introduced either transversely 
or longitudinally m the ureter produced fistulas 
which were not as satisfactory as those resulting 
from crucially placed ones To secure the ad- 
vantage accruing from cruciform sutures, the 
following techmque was developed 

A small rubber catheter with terminal and 
lateral eyes is prepared in advance by sutunng a 
few thicknesses of vaseline gauze to the shaft for a 
short distance proximal to the lateral eye When 
induction of anesthesia is complete, this catheter 
is introduced into the rectum After the usual skin 
preparation, the exstrophic area is isolated from 
the field by a sheet of stenle rubber dam, the up- 
per margin of which is secured to the skin with 
skin chps and collodion The patient is placed in 
the Trendelenburg position, a midhne incision is 
earned through the pentoneum, and extended the 
full length of the wound The intestines are dis- 
placed upward and supported with moist lapa- 
rotomv pads 

The nght ureter (Fig i) identified through the 
pentoneum as it courses downw'ard over the 
sacral notch, is exposed bj sharp dissection and 
mobilized for approximatelv 2 inches A site in 
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th rtcust|;iisoid, tdjacmt t tbecxpoKduittt 
b k1«ci<^ 4nd 4 ulk inctkm ntam are pbcrd. t 
on dtbfr aide of the luva alba ock pair (odto 
boNt Uw ihet ^"hilc raodnatc trartion » t 
ertrd on these sularo aod ibe bnrnel »a0 II 
•iretdted mrr the tube h uk* loopiodlml 
lockioo b made through the lertna aod moacu- 
brii to the mucoai Tbe aoperhcial b\'enaienett 
acsdennlned to form iroiri^ the rmscoM beins 
left Dtict. One ibouk] bw in nuod Coffn 
moint that cttina«e t the Ttieta Id thb atroc 
tuie mas moh (o liouxhtox of tbe imscisui la%TT 
The oreter (Fig ) 1 pheed In the troogh and 
iteadied tn the tnetjaa aut ret n loch a maoner 
that Ibting and termon ate a -oided A dk 
lotiirc 11 then patvd tracmeraeh through tbe 
hiineti 0} the reler and through tbe ro 000^1 erf 
the rectoiJgnKrfd lodudjog in ttJ bite tbe game 
a round tbe rectal t be before h em erget Itbbeit 
placed at the kra cr angle of ibe Inteatioa) Irsoahn 
A lunJb tatare it placed m th long axit of the 
reter t n^bt toglei I tbe fim, through the 
lumen erf the oietCT the imicwit tDembcaoe of the 
boaehaod ibegmre Tbe teoood ntore a looped 
through tbe tint and both are tight! tied In 
not anl> are tbe ureter atsd ngmoid doublt aiH 


chored. but the multlng itecr oia at the aal ro 
cat tbrnugb pro ddet a refathely brge fiaob. 
qoadnlaleraJ us thape (FIgi 3 nd 4) The dqi- 
oilar and KTuut la\eT» art apptmnmiedoseT the 
reter bv inleimpted till. luturet and the tatenl 
Icntlor) ntum are u«ed at a rc nfunnuent The 
aound la the boad u paitutl> ettrapedtoimJ- 
Iwl b\ luture of the outer edge of the pcaleitr 
penlDoeuin t the mtettlnal rail We ht e >ol 
found complete ertra peri tnooUuat poo ramtid 
aioce limited mouJitv of the boael ii devrable u 
lixieT haa itated Mler iSmibr proetdme b 
carried out on the left lide tclfithiaioJe poader 
b ftetl} dnated 00 the pcnloooiJ auriirei and the 
anaatocooaed areal The abdoemial ooad b 
doaed m la\en tension Mt tea are invrled. ffs 
drainage ta led 

Altemput cTadxat renal Irdecl loo, dprertt, 
and Impnne reoaJ fo cIpoo ih«ild be earned out 
aa pan oI the preoperatn prrpaiauraj Tbe rul- 
foiratnidc drug! re efl toierated bv the ie pa^ 
tiratB and the! admuuMratPon m more ftcml 
fm before and daring the operath penod ha* 
berofpdpfoJ Tbe port opera ti ecour^ the l/- 
aenceof ertraannarv omniicaiJDfa na»alh ws- 
erentfoL Fhipd* are ifibeld br nsouth for U 
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Fig 2 a, Insertion of transtcrsc suture through urctcnl 
wall, mucosa of bowel, including in its bite gauze co\ering 




at a right angle to first 


hours but freeh administered b\ cl} sis and in- 
travenous drip The rectal tube is kept o]ien b\ 
frequent small injections of normal saline solution 
and comes atvat , as a rule, within a w'eek In the 
intenm, excretion from the ureteral orifices is 
vanable but has been adequate After the exit of 
the rectal tube, drainage from the bladder dimin- 
ishes considerabK In some individuals the 
exstrophic area has been praclicalh drt at the end 
of a few weeks, thus indicating the establishment 
of adequatel} patent fistulas The resulting ab- 
sence of soiling facilitates nursing care, and per- 
mits dela}nng the remo\al of the bladder in the 
event that this step must be deferred Thus the 
time for cystectomy becomes optional rather than 
imperative Successive postoperatue urographic 
studies have demonstrated that the immediate 
dilatation of the ureters and pehes following 



trough wuth crucially placed sutures 
tighUy Sutures for embedding ureter m place 


neostomx griduall} diminishes during the first 
few months, and e\en o\er longer periods of time 

C\SF I \ D a 2 jear g month old male was admitted 
toourhospilalon April 14 with congenital exstrophy 

of the bladder and an unexplained anemia The urine on 
microscopic examination showed a trace of protein and lo 
while blood cells and an occasional clump per field The 
blood count rcxealcd a marked secondary anemia Chem 
ical blood studies showed \alucs at the upper limits of 
normal Urographj showed a separation of the symphysis 
pubis rotation of the left kidnc> and tortuous ureters wath 
dilated lower portions 

He was sent home for tonic treatment m an effort to im 
pros c his general condition and was returned June to, 1940, 
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Fig 7 Case 4, D G Intra\cnous urogram after im 
plantation of right ureter Ri^ht kidney funcUonless, left 
shows adi-anced hydronephrosis 

of the ureters and pelvis for the first few months 
following implantation Previous infection mav 
have been a factor in the dilatation noted in the 
first senes after operation 

Case 3 \V M , a male child, 3 ^ years old, was admitted 
on June 16 1941, with exstrophy of the bladder At this 
tune intravenous uromphic studies revealed faulty devel- 
opment of the pubic bones and normal morphology of the 
upper urinary tract Due to an upper respiratory tract in 
fection, operation was deferred to July i, 1941, when anas- 
tomosis was earned out on the right ureter by the method 
desenbed The operation was terminated at this point be 
cause of the child’s general condition Convalescence was 
umntemipted Two weeks later, in implanting the left 
ureter, the mucosa was inadvertently incised while making 
the trough due to distortion of the sigmoid by the first 
operation The repair created an angulation of the ureter 
which apparently interfered wnth its patency For several 
days following operation there was a nse of temperature 
without evidence of pentonitis Small doses of sulfathia 
zole relieved the symptoms An intravenous urogram a 
weeks later showed the presence of contrast medium in the 
nght urinary tract at the end of 5 rmnutes with fairly nor 
uial morphology on this sice. The medium was discernible 
on the left side at 15 minutes increasing in concentration 
on later exposures 'There was marked dilatation and blunt 


Fig 8 D G Intrav enous uromm after implantation 
of left ureter Right side funcUonless, left shows recession 
of hydronephrosis 

ing of the cabces on this side Cystectomy w as deferred to a 
later date and the paUent was discharged from the hos 
pital with no leakage from the nght ureteral onfice and only 
a sbght amount from the left. At this time intravenous 
urograms indicated adequate excretion mto the sigmoid 
This case illustrates the oft repeated dictum that implanta 
tion must be precise and technical errors may prove disas- 
trous 

Case 4 DG a female child, was admitted to the Jersey 
City Medical Center on February 27, 1941, with a diag 
nosis of exstrophy of the bladder On physical examma 
tiooj the patient appeared chronically ill Laboratory 
findings were as follows unne negative but for occasional 
w hite blood celk on microscopic examination Blood count 
rev ealed a secondary anemia 

On March 7, 1941, the nght ureter was implanted into 
the lower bowel extraperitoneally by the attending urol 
ogist Immediate postoperaUve condiUon was fair Nine 
days after operaUon paUent developed a fecal fistula which 
eventually closed About i month later she contracted 
chicken pox and shorty afterward measles, but these two 
condiUons subsided Examination of the wound at this 
time revealed a large ventral hernia On the s6th post 
operative day an intravenous urogram (Fig 7) revealed an 
advanced hydronephrosis on the left side, and failure of 
excretion on the nghU At this time the general condiUon 
of the patient was fairly good and continued to improve 
until 3 months later, when a left ureterosigmoidneostomy 
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•1 prrimtTl. 0'^ c r o ch lly cJjcrd (Bt m Ccn ■] 
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Thf* cjue fUiatrtlrt that a ^rroiaJ; dihlcd ureter 
ma\ bnpnne after ioif Lin tit bxL 
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totnoab. h h rtlathtAs smfle and both aide* 
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CARL E ANDERSON, M D , and JOHN B deC M SAUNDERS, M B , F R C S , 

San Francisco, California 


P RIMARY adargantmoma of the long 
bones is an extremely rare entity Rankin, 
in 1939, reported the eleventh case of this 
tumor arising m the tibia We believe the 
case of adamantinoma of the ulna recorded here 
IS the first reported mstance of the occurrence of 
this tumor m a long bone other than the tibia 
Adamantinoma or adamantine epithelioma is 
an infiltrating epithelial tumor, arising from basal 
cells, which grows in a stroma of fibrous tissue, 
and reproduces, to a certain extent, the histologi- 
cal characteristics of the pnmitive tooth bud In 
the jaws it is a relatively common tumor Cases 
have also been reported of this growth’s ansmg in 
Rathke’s pouch and mvadmg the sphenoid bone 
Theories of origin are interesting, even if of little 
practical importance In the jaws and in Rathke’s 
pouch, this tumor probably anses from undifferen- 
tiated blocks of basal epithehum which develop- 
mentally, normally invagmate the underlying 
mesenchy ma and preosseous tissue In the long 
bones, the situation is quite different, and two 
theones have been advanced to explain the ongin 
of primary adamantinoma in these bones Fischer 
assumed the origin of such tumors to be in cell 
rests This was based upon his belief that if the 
tumor cells were implanted at a time later than 
the fetal period, the potentiality to differentiate 
into tooth-like structures would not be present, 
and that pavement epithelium would result 
Ryne, on the other hand, believes that the 
tumors arise from basal cells implanted in the 
deeper structures at the time of an injury Even 
if the skin IS unbroken, the deeper tissues and skin 
appendages, such as hair folhcles, are torn, and 
implantation could result It is interesting to 
note that in all of the reported cases, the patient 
recalled a severe blow to the long bone at the site 
of the ultimate tumor This theory would seem 
to be further substantiated by the occurrence of 
adamantinoma m superficial long bones where the 
skin IS closely apposed to the periosteum and 
vhere trauma is frequent Our owm feelmg is 
that the theory of implantation is probably cor- 
rect, and we suggest that perhaps the environ- 

From the Dmsionof Anatom\ and the Department of Surgerj 
’To”!” Orthopaedic Surpert Unwcmity of California Med 
leal School 

This work was supported b> the Florence Heilman Ehrman 
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ment, 1 e , bone, in which the basal cells are im- 
planted is the determining factor in their differen- 
tiation into an adamantine tumor This would 
seem to afford the opportumty for some enlighten- 
ing experimental work in the fields of animal re- 
search and tissue culture 

Pathologically, the tumor is a soft, spongy, 
grey, indistinctly lobulated, vascular growth 
which occupies the central portion of the shaft of 
the bone and ex-pands it without breaking through 
the cortex Microscopically it is an infiltrating 
epithehal tumor in a stroma of fibrous tissue 
The epithelial elements are derived from a basal 
type of cell and may approach either squamous 
epithelium or enamel epithehum These cells are 
arranged in tongue shaped or branching pseudo- 
acmar processes which contain two distinct cell 
types, both of epithelial ongin The peripheral 
cells are of the cuboidal or taU columnar type, 
arranged in one or more layers with their long 
axes perpendicular to the himting membrane of 
the cell group These are comparable to the 
ameloblasts of the tooth bud The central cells 
are of a cuboidal or transitional type with branch- 
ing and anastomosing cytoplasnuc processes 
which give a definite stellate appearance This 
tissue represents the pnmitive enamel pulp 
Cystic spaces are commonly present in the central 
area of the aggregations of cells These may anse 
as a result of degeneration of the centrally placed 
stellate cells, so that the spaces are often filled 
with an amorphous coagulum and cellular d6bris 

The stroma is made up of fibrous tissue of vary- 
ing degrees of density Multmucleated giant 
cells are frequently present and may represent 
osteoclasts A few inflammatory elements are 
sometimes found 

Clmicallyq adamantinoma of the long bones 
exhibits the follownng charactenstics Being a 
basal cell tumor, it possesses a limited ty-pe of 
mahgnancv Once it is established in a bone, it 
may erode it to a considerable extent, but does 
not have the ability to inx'ade adjacent tissues or 
to metastasixe Cases which recur after incom- 
plete removal may involve surroundmg struc- 
tures Either males or females may develop the 
tumor The age incidence in reported cases is 
from 22 to 46 yiears The chronicity' and slow 
growth of the tumor are noteworthy, the time 
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P RIMARY adarpantmoma of the long 
bones is an extremely rare entitv Rankin, 
m 1939, reported the eleventh case of this 
tumor arising m the tibia We believe the 
case of adamantinoma of the ulna recorded here 
IS the first reported instance of the occurrence of 
this tumor m a long bone other than the tibia 
Adamantinoma or adamantine epithelioma is 
an infiltrating epithelial tumor, arising from basal 
cells, which grows m a stroma of fibrous tissue, 
and reproduces, to a certain extent, the histologi- 
cal characteristics of the primitive tooth bud In 
the jaws it is a relatively common tumor Cases 
have also been reported of this growth’s arising in 
Rathke’s pouch and invading the sphenoid bone 
Theones of origm are mterestmg, even if of little 
practical importance In the jaws and in Rathke’s 
pouch, this tumor probably arises from undifferen- 
tiated blocks of basal epithelium which develop- 
mentally, normally invaginate the underlying 
mesenchyma and preosseous tissue In tlie long 
bones, the situation is quite different, and two 
theones have been advanced to explain the ongin 
of pnmary adamantinoma in these bones Fischer 
assumed the ongm of such tumors to be m cell 
rests This was based upon his belief that if the 
tumor cells were implanted at a time later than 
the fetal period, the potentiality to differentiate 
into tootUlike structures would not be present, 
and that pavement epithelium would result 
Ryrie, on the other hand, believes that the 
tumors arise from basal cells implanted in the 
deeper structures at the time of an injury Even 
if the skin IS unbroken, the deeper tissues and skin 
appendages, such as hair folhcles, are tom, and 
implantation could result It is interesting to 
note that in all of the reported cases, the patient 
recalled a severe blow to the long bone at the site 
of the ultimate tumor This theory^ would seem 
to be further substantiated by the occurrence of 
adamantinoma in superficial long bones where the 
skin IS closely apposed to the periosteum and 
where trauma is frequent Our own feeling is 
that the theory of implantation is probably cor- 
rect, and we suggest that perhaps the environ- 
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Dimsion of Orthopaedic Surgerj Universitt of Cahfonua Med 
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ment, 1 e , bone, in which the basal cells are im 
planted is the determming factor in their differen 
nation into an adamanbne tumor This would 
seem to afford the opportunity for some enlighten 
ing experimental work in the fields of animal re 
search and tissue culture 

Pathologically, the tumor is a soft, spongj', 
grey, indisUnctly lobulated, vascular growth 
which occupies the central porbon of the shaft of 
the bone and expands it without breaking through 
the cortex Microscopically it is an infiltrating 
epithelial tumor in a stroma of fibrous tissue ^ 
The epithelial elements are denved from a basal 
type of cell and may approach either squamous 
epithelium or enamel epithelium These cells are 
arranged in tongue shaped or branching pseudo- 
acinar processes which contain two distmct cell 
types, both of epithelial ongm The penpheral 
cells are of the cuboidal or tall columnar tvne 
arranged in one or more layers with their h 
axes perpendicular to the limiUng memhMn. 
the cell group These are comparab” 
ameloblasts of the tooth bud The cenlnl ti 
are of a cuboidal or transitional tj-pe rttif. ^ 
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which give a definite steUate 
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Tig 5 Roentgenograms, September 24, 1934, show 
further extension of the tumor rnth destruction of the 
cortex of the ulna 


Fig 4 Roentgenograms, Apnl lo, 1934, show an exten 
sue recurrence of the tumor mth complete replacement 
of the bone graft 

case, to our knowledge, has been diagnosed before 
the pathological examination was made Even 
then, many competent, well trained pathologists 
have encountered difficulties m making the cor- 
rect diagnosis 

We believe that the following case fulfills the 
diagnostic cnteria of an adamantinoma 

D D (Bone sarcoma registry No 1819), a white male, 45 
years of age, was seen by the late Dr Hunkin in 1929 be 
cause of a complaint of \\ eakness of the nght arm of se\ cral 
months’ duration, and fleeting, burning pains which radi 
ated up and down the entire arm The patient had frac 
hired his right arm just above the wnst on two occasions, 
once in 1902 and again in 1903 The injury in 1905 re 
suited from a blow received in a football game The 
roentpnograms were subsequently destroyed Several 
months after the second injury, the patient noted de 
tormty of the right elbow and slight limitation of motion, 
neither of which had caused any real disabiUty Aside from 


these injuncs the past history was noncontnbutory Gen 
eral phy'sical examination in 1929 was essentially negatixe 
The nght arm presented a palpable dislocation of the head 
of the radius with limitation of supination and a diffuse 
swelling oxer the ulnar side of the forearm Roentgeno 
graphic examination showed marked lateral bornng of 
both the radius and ulna with a dislocation of the head of 
the radius which appeared to be of long standing (Fig i) 
The proximal end of the ulna was wadened and articulated 
fully wath both humeral condyles The shaft of the ulna 
was diffusely expanded throughout by a honeycombed 
rarefying process w hich extended to within an inch of either 
end of the ulna In the distal 3 inches of the expansion the 
cortex was extremely thin, wath large round and smaller 
foam like lobulations The remainder of the involved area 
had a more dense appearance wath definite honeycombed 
tmbeculation No penosteal reaction was evident 

A resection of the low er portion of the shaft of the ulna 
with the implantation of an 8 inch tibial graft was per 
formed on September 24, 1929 (Tig 2) The patient made 
an uneventful reco\ ery and had good use of his arm but 
wath slight limitation of supination During the next 4 
years he was wathout pain, discomfort, or other com 
plaint referable to the n^t arm 

Pathological report October 4, 1929 The specimen con 
sisted of a mass of tissue removed from the ulna measurmg 
approximately 4pi by 2 by i centimeter On section, the 
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Fig 10 Photomicrograph high power (X4S0) of a part 
of the dental lamina of a i day old rat, show mg the type of 
structure reproduced by adamantinoma a, Enamel epi- 
thelium, b, "stellate” area, c, pnmitive mesenchymal 
tissue 


normal balance of calcium and phosphorus metabolism 
Blood serum calcium was 10 92 milligrams per too cubic 
centimeters, phosphorus, 3 54 milligrams and phosphatase 
8 33 milligrams 

The patient refused further surgery at this time and was 
discharged from the hospital During the follownng month 
the pain mcreased greatly m sei entj and the entire arm 
became tender Roentgen examination showed complete 
absence of bony cortex o\er the tumor w th extension into 
the soft tissues (Fig s) The patient submitted to surgery, 
and at another hospital an attempt w as made to resect the 
ulna and the contained tumor This could not be cleanly 
done, and some of the tumor was allowed to remain the 
tumor hanng extended into the muscles and subcutaneous 
tissues 

Paihological report, November 27 1934 The specimen 
consisted of a fusiform tumor 1 1 centimeters long and 5 to 6 
centuneters in diameter at its greatest thickness, to the 
end of which were adherent short segments of bone The 
mass was rather firm rubbery, and had no definite limita 
tions It appeared to have ansen in the medullary portion 
of the bone, to have destroyed the cortex for a distance of 
II 5 centimeters, and to be extending along the medula 
mvading and destroying the shaft On seebon it was a 
whitish gray, somewhat fibrous tissue The central por 
tion presented small light yellow circular areas of degen 
eration Small fragments of muscle and tendon were ad 
herent to the tumor and w ere inseparable therefrom, sug 
gestmg the invasion of soft and tendinous tissues Both 
segments of the ulna were partially fragmented at the 
junction with the tumor The raggedness of the surface of 
the tumor suggested incomplete removal At the lower 
end of the tumor there was a circular silver wire partially 
embedded in the tumor tissue Sections from vanous por 
tions of the tumor mass showed a very cellular structure 
Many strands and clumps of elongated and spmdle shaped 
cells w ere arranged in a somew hat epithehal pattern upon a 
moderate amount of fibrous stroma The tumor cells had 
a clear staining cytoplasm, an elongated or ovoid finely 
granular nucleus with a «mall nucleolus In areas the 
masses of tumor cells showed small areas of central de 
pneration In other areas small circular whorls were 
formed At the borders and central portions of some tumor 
masses the cells w ere somewhat enlarged but resembled the 
majonty of other cells in pattern 


The diagnosis was "endothelial bone tumor, probably 
angiosarccira” (Figs 6, 7, 8, 9) 

The wound healed readily, but pain and tenderness re 
turned 2 months later Amputation w as performed 
through the lower humerus The patient has been seen at 
regular intervals since the amputation was performed, and 
has remained in perfect health vnth no evidence of recur 
rence or metastasis for the past 6 years Unfortunately, 
the specimen obtained at the time of amputation was 
destroyed 

This case was submitted to the committee on 
bone sarcoma of the American College of Sur- 
geons The opinions submitted ranged from 
“angioendothelioma” to “typical squamous cell 
carcinoma ” Most of the committee favored 
metastatic caremoma No agreement was reached, 
however, and the case was listed under the origmal 
diagnosis of angiosarcoma 

Upon reviewmg the rmcroscopic sections and 
the patient’s case history, we were struck by the 
long period of survival in spite of the obvious 
pathological malignancy of the tumor The first 
sections (1929) seemed to us to be typical of 
adamantine epithelioma The second group of 
slides (1934) present a verji different pattern but 
contain cells which could be derived only from 
epithehum and other zones of definite ameloblasts, 
degenerating stellate cells and many cyst-like 
spaces 

The sections were re-evammed by the patholo- 
gists, Drs Rinehart and Bartlett, who now agree 
that the neoplasm is an adamantinoma * In view 
of the fact that a careful search of the literature 
produced no other case of such a tumor ansmg 
in the ulna, it is not surprising that the diagnosis 

»Jain« Rinehart Edwin I Bartlett and Charles L Connor (deceased) 
were of ImTiluable assistance in the pathological examination* Dr 
Judson Sale kindly granted his permission to report this case 
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\t thi*; lime the bi'il metabolic rale « as plus 43 HIoikI 
lolcstcrol was 107 Wood count showed red blood cells, 
970 000, hemoglobin was 16 34 prams or 104 per cent, 
hue blood cells 3 ‘teo, polsanorphonuclears so, l>Tnpho 
les 35, monocates 4, and cosmophilcs, 3 The urmalj 
s was nepatiae except for a trace of albumin The uiane 
as nepatu e for Bence Jones protein The unnaia calcium 
ir 34 hours was 331 milligrams hjdrogen ion concentra 
on of blood 7 4 Wood chemistn anabsis showed cal 
um 105 phosphorus 3 i, phosphatase (>23 Second 
lamination showed calcium 10, phosphorus, 2 r, phos 
hatase s 05, protein of the blood 7, albumin sS globulin, 

2 The stools were scmiliquid large in amount witb no 
bnormal constituents Lapillarj permcabililj and bleed 
ig time were normal 

Comprehensiec roentgen studies of the osseous sastem 
bowed generalized demineralization which aias considered 
lost hkcl> to be due to hj-perthj roidism Paget’s disease 
nd mahgnancj appeared to be excluded, multiple mjc 
ima was practicalla excluded 
\ small nodule aaas encountered on the left side of the 
leck on June 20 1040 It was exploreal ba one of us 
F \ B ) and was found not to be a parathjaoid gland 
The clinical diagnosis in this case was hyperthjToidism 
nth marked decalcification the patient exhibiting both 
raumatic and spontaneous fractures Hj-perparalha 
■oidism multiple macloma and mahgnancj were con 
iidcred, but were considered to be unlikelj It was thought 
aerhaps that decalafication was the result of three factors 
(1) prolonged continuous hj’perthjToidism (3I continuous 
but mild diarrhea (3I aacrsion to foods rich in calcium 
resulting in meager calcium intake 
The roentgenograms suggested the possibihtj of multiple 
mjelomas To rule this out the patient was sent home 
aoMsed to remain at rest, take a diet rich m calcium and 
phosphorus Calcium gluconate was administered paren 
terallj and bj mouth Cod liacr oil and \iosterol were also 
emplojed After 2 months on this regimen nocMdenceof 
improtement was apparent the patient returned to 
Philadelphia lalioratorj studies were repeated with re 
suits that were practicallj identical The basal metabolic 
rate was plus 39 Surgerj was adiased and after adequate 
preopeiatne preparation an exploratorj oiicration was 
performed bj one of us (F A B ) on September ii 1940 
After the ribbon muscles were retracted a mass could be 
palpated in back of the trachea on the right which upon 
exploration proied to be a large adenomatous nght lobe 
This was remoied A small pjnamidal lobe was located 
high in the neck and w as excised On the left another por 
tion of adenomatous thj roid w as remox cd subslemallv and 
behind the trachea 

The specimen consisted of three pieces of thj roid tissue 
S b^ 3 5 b> 3 and 2 by 3 by r centimeter respcctnelj and 
weighing 50 grams The lobes were well encapsulated, 
and thej consisted of moist, glistening, browaiish yellow, 
granular lobulated tissue m which were hard white cal 
cified nodules, small cystic spaces, and soft jellowash pink 
nodules 


Microscopic examination of the thjToid tissue revealed 
marked variation in shape and size of acini The lining 
cells are of the low cuboidal and occasionally low columnar 
type rarely being thrown up into a spur The colloid has 
not completely been restored and much of it assumes a 
panular appearance There are focal accumulations of 
Ijmiphocytes and in the interspaces not showang follicle 
Several of the sections show a well encap 
plated mass bordered by compressed and atrophic 
tnyroid tissue Portions of this mass display fairly typical 
which presents the changes desenbed before 
thcr portions have a collagenous stroma supporting tiny 



I ig 2 Roentgenogram of the spine illustrating dc 
mineralization and Iraumalic fracture of the first lumbar 
v ertebra 


acini lined bj small hj-perchromatic cells resembling the 
fetal tj-pc There is no evidence of malignant change 
within tne adenoma 

The diagnosis was toxic nodular goiter with incomplete 
involution 

lollownng operation the patient made an uninterrupted 
recoverj At the end of 2 weeks the sjmptoms of hjqier 
thj roidism had almost complelclj disappeared The basal 
mctalwlic rate had decreased to plus 13 the pain in the 
back had diminished considerablv and the patient walked 
about the room with relative comfort Shortlj after the 
patient returned home for the first time in manj months 
he was able to go to the tabic for meals go up and down 
stairs and get out for short walks without any discomfort 
or distress 

Six months following operation his basal metabolic rate 
had fallen to a minus 8 He was placed on i gram of 
desiccated thj roid for a few weeks Ten months after 
operation, the follow up visit showed the pabent had been 
completelj relieved of the sjanptoms of thjTotoxicosis 
Ills aclivitj had returned to a normal roubne The brace 
was discarded 7 months after operabon, and all symptoms 
which were relative to his back had disappeared The 
exophthalmos had diminished and he had gained 17 
pounds in weight 

There hav c been manj x raj studies subsequent to opera 
bon, which revealed that the fractures in the vertebra had 
united and there was a verj slight increase in the calcium 
in the vertebral bodies The generalized demineralization 
was still present with v cry slight apparent improvement in 
calcium content 

bourtcen months after operabon the symptomabc cure 
was complete The patient formerly a helpless invalid, 
had been restored to perfect health and was back at work 
on a full time basis The rccalcificabon of the bones, 
however in this individual as in other cases reported in 
the literature w as tardy and ummpressiv e, as rev ealed by 
the X ray More time is needed before a final statement 
relative to remineralization can be made 

X ray examination of the spine in April, 1942, revealed a 
moderately improved mmeftil content of the bone struc 
ture since December, 1940 
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INTERNAL WIRE FIXATION OF JAW FRACTURES 

Second Report, with Note on External Bar Fixation 

JAMES BARRETT BRO^^^<^, M D , F A C S , and FR ANK McDOWELL, M D , 

St Louis, Missouri 


S INCE the prehminar\' report, ‘ this method 
has continued to be of major service in 
the fixation of difficult jaw fractures The 
necessity for wide open reductions has 
almost been ehminated, and complicated dental 
apphances are avoided 

The patients appreciate being able to open and 
close their mouths throughout the healing penod 
(Fig i) , and the added cleanliness is an advantage 
in the care of any lacerations inside It has been 
easier to maintain the airway in patients with 
much upper neck swelling from hemorrhage or 
infection, and tracheotomv has been avoided in 
one instance Its use might be desirable in mili- 
tary personnel who are apt to be seasick, and in 
patients who require a general anesthetic for 
other injunes However, patients with associated 
condyle fractures should have additional inter- 
dental fixation to the upper jaw or some method 
of holding the chin forward in proper occlusion 
This seems to be the simplest and best treatment 
for this fracture, although many recommenda- 

Dr Brown Lieutenant Colonel Medical Corps USA 
From the Department of Surgerj Washington Unnersitj 
School of Mediane 

Untemal wire fixation for fractures of the jaw preliminary 
report Surg Gjm Obst 1Q4J 74 227 



°f double fracture with two internal 
res and an antenor dental arch Angle fracture was so 


tions have been made, from immediate open 
operation to doing nothing 

Sequelae and complications have been minimal 
and there has been no extensive osteomyelitis 
There have been occasional late small abscesses 
beneath the fracture sites, as may occur with any 
other method of treatment A few instances of 
small localized areas of osteomyelitis occurred 
on the undersurface of symphysis fractures, 
with the late extrusion of a few small bone chips 
It IS possible that these resulted from the cross- 
fracturing of the inferior cortex, either when the 
wire was dnlled in or later from chewing, as they 
have all occurred in instances in which the wire 
was put in so low that only the cortex was left 
below It This complication has not developed in 
symphysis fractures in which the wire was dnlled 
through higher in the bone, and as the nerve sup- 
ply to the teeth is relatively high m front of the 
mental foramina, it is suggested that a sufficiently 
strong bridge of bone should be left beneath the 
wire in this location 

The skin holes have healed without noticeable 
marks m almost all instances, though it may be 
best to push the fat pad of the chin up out of the 
way when wires are put directly through this 



far back that the ware was dnlled vertically through it up 
into the ramus Patient could take soft foods from the first 
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Mrijaa<d rop^M fruto* tad J f ptumJ 
otfaluCoor OfM tsaih irrtaaMt bvn’itv ilba^ 
icTWl b« tad kBlcrwr tn wti TW orWuI Soar t> 


rrpon (Fig j) \ uaUoon ol nommkn ha c 
occurred, e^■^^ tboagh aevertl of the patienU 
’■•CTC fim *en lale alter S fectnc had devTlofetL 
Thb bringi op the intciwtbg pcmfbrtitv lhal Uw 
drilUng acroai the /nctore ajte ma id talto- 
georta 

I laUtum nJ fdtff •lUrtiiM e Lem coiwdeTcd. 
tnt the itainleM ateel frlrea have cootl oed t be 
aattflactotT Ther tboold heof theiatoemateTial 
througboot and pohfbed ralber than coaled The 
wnaDnt dxe that «111 prodtice the oeccMi^ 
npdl^ in each nataoce ahooH he it«ed. Woea « 
ote (och or 045 loch dlatneter re rroeraDv 
Bjeii ihcwch ooea op I oS Inch ha "c been em- 
pkrved. A three ikW potnt »eem* easier t auri 
n the booe than the usual spade point, aod the 
atdes ol the point thooU ha e a kmg beveL This 
was ftcommended b\ t>r C 11 Crego. 

Krocf M hk nrtm has been an si |dvl that 

ma V patieotj ha e ueglected t keep eren 
smad dremog over the eoda, thoaigfa Uds la d< 
rtaed F -en after 6 vreeka thev often ha 1 1 be 
rotated ma dmea od considerable tractno 
uaedforthei eatracuoo Threaded a Irea ha t 
be DBSCTcaed throogbout their length for removal 


cltvaud threegfa tht astixn tnd brid U an aMn 
pad TW braird kilra re ntcrig ait*' 
nfbl lAcaoaina 


and nnat of the removed aim hare fhoa on 
evidence of corroaioti. Beauve of lie perpstral 
Ughtneas o( tbepLifcn airea, tlie threaded t«» at* 
aeidom used, though thex probably grv aihgbth 
loore ngld Evalkai. 

OriSATtON 

r*r bfjr fouUt u ftu shouki be na h itaio r d 
dnrhw Ibe bvertJon f the aire One peraca 
israauT holds the fragments in place «f th ^ 
hand whDc another ooe drflh the whe thnagb 
WTven teeth re preaent It mav be easier (re llr 
oachflfdingif oeotaJ arch Is put oo first 
sfoipfe anterior a irearefa of N jdstahJMStrn 
aire One aire (s looped arooad tacktootiae 
each side and the ends talsted lofethfr • f 
ochea. Theta aireaare then anchored tnpW 
IQ frocl mth fea tuma and the arch b 

finalv atth finer alres. No. iS, srewnd tssd 

tber teeth This ar^ grrea a aeewd ffJDe « 
fixation and belna boid y lAxk detachtnnUw 
ibe teeth nd afreolus. It has to be omitted, « 
coone abeo there are not tuJfrdcnt teeth- 
The drill eperator aboold be careful nottoct*- 

taoilnate hsagktvTa r the wire *hb Tnoathseae- 




h}g 3 a, b, Displaced fractures at mental foramen and 
opposite angle mth mam fragment hangmg down c, d, 


Fixation with 2 internal wires and an arch bar Patient able 
to open and close mouth throughout treatment 


tions and the skin should be prepared again just 
before the point is inserted An ordinary motor- 
driven bone saw, with a chuck to accommodate the 
wire, IS most often used Dental engines do not 
seem to have enough power If the fragments can 
be held in a sufficiently stable maimer, an ordi- 
narj carpenter’s hand dnll can be used at times 
The rotary' speed of the wire should be enough for 
easy penetration but not so fast as to possibly 
produce heat necrosis of the bone In this connec- 
tion, It IS thought that a too slow forward speed 
or a dull point may produce an excessive amount 


of heat m one area Threaded wires must be put 
in at a low speed as they definitely catch and take 
hold m the cortex and go in so fast as to be out of 
control at a high speed 

A nick IS made in the skin and a small area of 
periosteum is denuded where the wire is to be 
started The most difficult place to get started 
seems to be on the back of the ramus when dnUmg 
forward through an angle fracture To do this, 
the head is usually rotated to the opposite side and 
the lobe of the ear held up out of the way The 
wire IS cut down to the minimal necessary length 





'^5^ (Fig ) No [nfUnco of oommkw tu 
ocruiTcd, n-en thcrngh irvml erf the naUmu 
;^^»en,lajeiftfr( fertioa bad devrioped. 

briiigi op ibc laterwlJng po«hiGJ> lhal the 
drODne tcron the /nctare the tn» id «(«- 
grorti*, 

I tbmiraiiskfcml 

bot tbc tUmiat rtwi «uTf ha -ecoBlinncd I be 
ntWirtoer The^^bouIdbe f the an* tmteml 
Ihrwjgboutmdpolabed, rather lhan coaled. The 
«^t U*t *m Dfod cc the oeceraary 
rlRW n memch JiHUnceahoBld be vd. Wires erf 
o|| Dcfa Of <H5 inch dkmet *ie eeiteraD 
tbooRh ones pt oS loch ha e b^ em 
pio\^ A thrce-«dcd jW t tenns easier t sUrt 
' ^ “>oe ihsn the tmaJ spade point sod the 
sides of th poent should hs c Iom hc\-cL This 
was recosnmended In l>r C H Crego. 

Pend <mm itJii wtm bu been so slight Uul 
^ wplccied to keep exen s 
small diessing tt the end*, though this J d- 
E Tnsflero meets. Ibex often ha t be 
rotated rrtsn i mex tod cooxlderaUe traction 
usedforihei csiractwn Threaded mhes ha -e t 
be unscrewed Ihnajgbout their length for remoral. 


and most erf the reraoved Ires ha e ihos m 
ex^eoce erf corrodem Beaii*e erf the renmat 
U;^toess of the plain wires, the thretdedceestie 
sekJom oxed, though then probably give t iSghth 
more rigid fixatJejn. 


opiatnox 

Ti hni fmtnUt vefti shookl be matsUined 


doring the insertiejo of the mire One per** 
usualK hnldi the fragmeols la place 1th ha 
hands while not her eme drfUs the mire th mock 
When teeth re nresent. It ms\ be easier ht the 
ejoeberfduig if a elentaj arch b pul e* fcfsL Tkbk 
umpleantenormiie rtherfNo jh stainV* sttd 
mire One m re b looped arourid tact tooth «e 
each side nd the ends twisted together for j to j 
laches The tmo Ires are then andiortd together 
in frofli mhh few tartrx nd the arch b beil 
finnh with finer wires, N S,arooDdltsndifcr 
other teeth This gi es secood pbne if 
fixatwo and helps hold v bJoct detadiinenu rf 
the teeth and ! toIol It has I be orahted, cf 
course mheo there are not sufficient teeth. 

The drill opera to should betarefal not locoa- 
tammate hb gioxes or the wire with nwolh srot' 
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Fig 6 Severe injury with basal skull 
fracture, broken cond>lc and symphvsis, 
and depressed fractures of both orbital 
floors Treatment delayed 1 week until 
patient was rational and not vomiting a 
and b, FLaation used, interdental wares 
being added because of condyle fracture 
Both orbital floors elevated through an 
trum and held wath iodoform pacw be 
neath them c, After removal of packs 
and interdental wares 



on the teeth) m sv mphi* sis fractures to prevent 
“rocker” motion (Fig 6) It has also been used 
for certain upper jaw fractures (Fig 7) and (with 
larger pins) as a means of holding the mouth open 
for skin grafting inside (Fig 8) 

In fractures seen late with large abscesses 
present, the latter have been drained and the 
fivation has been done a few dav s later, an effort 
being made to avoid going through infected soft 
tissues in so far as possible 


EXTERNAL BAR FIXATION 

Severe, shatlenug nijtincs ma\ still tax the in- 
genuity of the operator if the loss of fragments and 
continuitv and the necessitv for late bone grafting 
are to be avoided Thev mav require combina- 
tions of interdental winng, arch bars, internal 
wire fixation, and external bars appbed with 
w ood screw s 

The latter method consists of putting a wood 
screw through the outside into each of the larger 
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Fig 6 Severe injury with basal skull 
fracture, broken condyle and symph^is, 
and depressed fractures of both orbital 
floors Treatment delayed i week until 
patient was rational and not vomiting a 
and b, Fixation used, interdental wires 
being added because of condyle fracture 
Both orbital floors elevated through an 
trum and held with iodoform packs be 
neath them c, “kfler removal of packs 
and interdental wires 



I on the teeth) m symphysis fractures to prevent 
; “rocker” motion (Fig 6) It has also been used 
t tor certain upper jaw fractures (Fig 7) and (with 
larger pms) as a means of holding the mouth open 
.< for skin grafting inside (Fig 8) 

V In fractures seen late with large abscesses 
t present, the latter have been drained and Uie 
f has been done a few days later, an efiort 

being made to avoid going through infected soft 
t tissues in so far as possible 

, 1 '“" 


EXTERNAL BAR FIXATION 

Severe, sliallcnug injuries may stiO tax the in- 
genuity' of the operator if the loss of fragments and 
continuity and the necessity for late bone grafbng 
are to be avoided They' may' require combina- 
tions of interdental wiring, arch bars, internal 
wire fixation, and external bars applied ■with 
wood screws 

The latter method consists of putting a wood 
screw through the outside into each of the larger 
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I ig 9 Shattcnng jaw injury with partial collapse of airway Arnved sitting in an ambulance with 
accompanying physician holding jaw fon\ard when necessary Large frapnent displaced down into 
soft tissues of the neck All major fragments saved, reduced, and immobilized with external bar and 
internal wire A few interdental wires were also placed where teeth were present, because of condyle 
fracture Solid union ^vlth good occlusion obtained Late bone grafting avoided Lugs designed by 
Dr James A Brown 


hole into the cortex to aid in starting the screws, 
but they then take hold quite firmly with just one 
or two turns It is probably most advantageous to 
put two screws in each of the major fragments m 
front and in back of the shattered area, or to use 
an additional internal wire, m order to secure rigid 
fixation 


The bar acts as a space retainer, as well as a 
means of fixation, and it is, therefore, possible to 
leave some questionable fragments in the shat- 
tered area until their viability is finally deter- 
mined In one such case, a fairly large separate 
fragment had been dnven down into the soft 
tissues of the neck, but was replaced and united 
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TOTAL GASTRECTOMY 
Technical Considerations 
CH'\RLES BRUCE MORTON, 11, M D , ChirlotttsMile, \ irginn 


I N a pre\ lous report I recorded the cases of 
four patients subjected to total gastrectomj 
(S) The technique emplo^ ed in tlie last three 
was so satisfacton that it seemed worth de- 
scnbing in detail and it forms the basis of this 
rcfiort Concerning technique it is of interest 
that the first total gastrectoma recorded was 
done b\ Conner in 1SS4 It resulted fatalh for 
the patient Schlatter in 1S97 remosed the en- 
tire stomach and his patient sur\ u ed As rccent- 
h as 1933, Roeder found onl\ 88 pubhslied 
instances of the ojreration Dunng the past 10 
^ea^s the operation has been performed much 
more frequenth than before but it is still not 
commonplace The indications for total gas- 
trectom\, including suggested liberah/ation of 
them, ha\e been discussed in preaious communi- 
cations (8,9) and hence will not be repeated here 

PREOPEICtTU E TRE \TM? NT 

It IS belieaed that the treatment the patient 
recedes dunng the few da\s [irecedmg opention 
IS one of the most important factors of safct\ for 
the operation itself The first effort is aimed at 
accurateh determining the patient’s general 
ph\siological status The next eflfort is directed 
toward correction of an\ abnormaht) that max 
ha\e been found Dehxdration, anemia, plasma 
chlonde or protein deficienc) , nitrogen retention, 
cardiox ascular renal dxsfunction or other serious 
physiological abnormalities if existent are combat 
ted by appropnate measures Intraxenous ad- 
ministration of solutions of sodium chloride or 
glucose and of plasma or whole blood is frequently 
necessary 

This accomplished, the gastrointestinal tract 
Itself IS prepared, usualh for at least 2 days The 
patient wath gastric stasis is allowed nothing bv 
mouth, and fluid balance is maintained bx solu- 
tions of glucose and sodium chlonde administered 
intravenously Patients xxithout gastne stasis 
are piermitted clear strained liquids by mouth, 
but in addition receive one intraxmnous injection 
of 1000 to 1500 cubic centimeters of glucose or 
sodium chlonde solution each day' In all patients 
a gastne lavage is administered each night, and 

From Division of Clinical burgerj and Oynecologi t ni 
'ersily of X'lrginia 


preparations are made for at least one or txxo 
transfusions of blood (500 c c each) During the 
night before operation some of tlie barbiturates 
are emploxed for sedation, and nothing bx mouth 
IS alloxxed 

On the morning of operation, a small caliber 
stomich lube is introduced through the nose, 
passed into the stomach, and attached to a nega- 
tixe pressure apparatus (Tig 1, insert) It is 
desirable that this be done at least an hour before 
the operation With proper sedation the patient 
irnxes in the operating room m a distinctly 


drowsx state 


ANFSTllFSIA 


It IS beliexed that spinal anesthesia is of the 
utmost importance in facilitating the operation 
Ponlocain, 20 milligrams dissolved in 4 cubic 
centimeters of a mixture of equal parts spinal 
fluid and 3 per cent solution of glucose, mjected in 
the subarachnoid space between the last dorsal 
and first lumbar xertebrae, has proxed ideal 
Immediately after the drug is injected the table 
is tilted, head down, at an angle of about 10 to 15 
degrees, until the lex el of anesthesia, determined 
by pncking the skin, reaches to just beloxx the 
nipples This occurs usually in from 3 to 5 minutes, 
after which tlie table is lex died and the anes- 
thesia remains fixed for usuallx as long as 3 or 4 
hours Continuous spinal anesthesia as desenbed 
by Lemmon and others might be equally or ex en 
more satisfacton but xxas not tned in the cases 
comprising this report 


OPERiXTION 

The technique of the ojieration was ex'olxed by 
the studx and adaptation of x'arious techniques 
employed in cases reported bx Allen, Lahey, 
Graham, Walters, and others and by lessons 
learned through previous experience with sub- 
total gastrectomy and total gastrectomy The 
smooth course of th^ patients postoperatix'ely 
indicates that the technique is sound 

In the cases of this report, incision in the 
middle of the abdomen from the xiphoid to the 
umbilicus xvas employed xvith entire satisfaction 
and provided excellent exposure Thorough ex- 
ploration to determine the extent of gastric 
invasion and the absence of ineradicable extension 
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sinmorti ^=15 been secUoned the dislal end closed b\ suture The 

Moma^ has been renKted up«-ard, thus cxposinj; the poslerjor aspect of the esopha 

cflcrcnt limbs after suture of%e jejunumTo the 
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A silt IS >g^v gooa exposure (big i) Hie skin margins, the wound edses are mveroH li, 

Fr f 
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jeiunum ”acsr'ru.ii° mesentery of the buried m the head of the pancreas The stomach 

IS folded upward on the chest and a row of sutures 


part 01 the sht m the mesocolon, postenor aspect of the peak of the jejunal loop 
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tenor part of the inner suture line At this point 
in the operation the tube in the esophagus is 
grasped, ^\ithdra\\n from the stomach and intro- 
duced into the efferent loop of jejunum so that 
the multiple large perforations in the tube 
remain at the region of the anastomosis The 
other end of the tube, attached to a negative 
jircssure pump, keeps the field of anastomosis 
drj and clean As the sutures of the inner row are 
])hccd, the openings in both the esophagus and 
the jejunum are enlarged (Tig 4) until the entire 
posterior row is completed Traction on the 
still attached stomach keeps the esophagus well 
down so that suture, while a little tedious, is not 
difiicult As the antenor suture progresses bj the 
Connell method from each side tow’ard the 
center, the anterior wall of the esophagus is more 
ncarlj severed (Tig 5) and is finally completel3’ 
severed as the last suture is placed and the knot 
tied, completing the anterior part of the inner 
suture line The end of the suture emplo^'ed for 
the posterior part of the outer suture line is then 
used to complete the anterior part of the outer 
suture line (Fig 6) Finall) the end of the suture 
first used to suture the posterior side of the jejunal 
loop to the pillars of the diaphragm is continued 
to suture the anterior side of the jejunal loop to the 
diaphragm in front of the esophagus (Fig 7) 
The suture of the jejunal loop to the diaphragm all 
around the anastomosis itself relieves the anas- 
tomosis of all tension and is an essential feature 
of the technique 

The anastomosis and the disposition of the 
jejunum as desenbed leaves the shortest kind of 
afferent looji, all above the transverse mesocolon, 
and consequently an equallv short efferent loop 
passing through the mesocolon B) this method 
there is no logical place for, nor need of, an 
cnteroanastomosis A jejunostomv tube maj be 
placed lower down m the jejunum for feeding if 
desired but it was not used in anv of the patients 
operated upon b\ this technique 

The incision is closed without drainage of the 
licriioneum though small soft rubber drams are 
placed in the subcutaneous tissue between the 


stay sutures These are removed wath the skin 
sutures in from s to 7 daj-s 


rOSTOPERATITC TREATJtENT 


Postoperative care of the patients is most 
important Constantlj maintained negative pres- 
sure in the tube placed at operation to continually 
aspirate all fluid matenal at the site of anasto- 
mosis, adequate sedation, use of fluids intra- 
venously, parenteral administration of vitamins, 
and transfusions of blood are the essential 
measures The tube may be removed in from 7 to 
10 day's, and the next day sips of water by mouth 
are allowed During the next 2 or 3 day's, the 
patient fairlv rapidly increases the intake of liquid 
and then soft foods and m about 2 weeks from the 
time of operation will tolerate a regular five meal 
type of diet readily The meals must remain 
small and frequent for a penod of sev'eral weeks 
but soon both the afferent and efferent jejunal 
loops dilate to form a stomach-hke reserv'oir so 
that regular and normal size meals are w'ell 
tolerated Anv tendency toward anemia should 
be treated with liver extract and vitamins 
probably should be recommended for a time 
Follow-up examination of all patients operated 
upon bv the technique desenbed had demonstrat- 
ed freedom from digestive sv'mptoms, little or no 
anemia, excellent general health, a sense of well- 
being and economic rehabilitation 
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T he occufTTDce oi iinjloW In 

otl» U\an Ok IKm Lldnc) 
(ptera and admoJ gtaodi It not a>m- 
roonly ot«r\td tberc b tourvtr a 
nnmber f rrporti of dqwalta In inch unotual 
plicct at the heart 1 q*v nnucJea, falesUoca, 
Kinph cbnda, and, { fact afanoat e\TT> orjtan of 
the Dod\ fnchidin* the bciln One of the otoat m 
frequenOv In orjtmnt tt the thvToid jtland, 

aryl It b the porpo^ of thh paper to tcdew the 
I tcrataiv aoa to ic purt a cates of ararloM fat 
filtration of the thvToid glaod. 

A search of the literature ditckttes 56 cates the 
cates reported bereaith bnog the tot^ 1 5$. 

Aiii>-kdd depoaiu in the thiTOid gbnd ocmned 
ai a part of t^ tecoadan tN'pe of am Wdoah In 
40 caaes, Peters SdiOder Iplond Uegelm 
Banxucl BerfcniaQ aod Bea\Tr Theodore. 

In j cates a dbJcal dufnotij of gewnlued 
acmdoadoab wai cade or auipected, a^ amv-toid 
vas found b the IhtTold re nx nTd torflcalh from 
} of these ( *00 Ebehberf and Toland and Kro- 
ger) ahlle amdold In Uk th^ rdd wu ttupected 
ciadcallv bat oot proAcd In the third, Bannfel ( } 
Thos in 4j rates the kslom were deftolteir or 
probably aacaated a Ith irenerallKd areytokbola. 

The primar) dlaeote aas polmooary Inber 
cakwb with or wilhoat ca -Itatkn or (ovcdvemeni 
of ther ornns in ij csks ( xn Ebebberic Scbll- 
der Iplao^ Hnnter atxl Sabrook., Tobnd aod 
Kjogei) 

Purulent broochitet and broochiectaab mere 
present in 3 cates (\S e^ttW, OberUnp Theodore) 
Iq 3 mtlaoces aonloid «at confined lo the 
thyrmd ttbnd (Scbilder and Obedlojt) 

Neophiillc proceties mere present in t caws. 
cardcMtnao HrcoouilD (voo BurV) metattatc 
KTDphoaarroou a (voo Jacqoet) aod a rar 
aooffia (he third (Stoffel) 

S\pfulb and tabercolaali were probably aato 
cbled in cate (von Ettebberi^ 

In 4 ca*es the atni kJd m the Ihi rotd wat aito- 
cialed with the nri roa rv tipc of annioWoab 
(Lnharach, Strantt) 

I u ca<cs the assocbted dbeue sat not re 
fytrteaor not foand (Peters ilonltcb l\e(;elm 
OtRood Bannidc Berlman, and Bearer and 
BamucL) 

trao tlw nnartBon M rutotcv lBn«raC> tt L«nw 
tcSool ti 


EnlariiementQf the thyroid, iruean kiUpAo 
wat pTfsent in 35 cates. lo 5 oi thew Ueirvyr 
Sit reinmed forjrfcalh One patient c 5 fdj dm 
after opciatton (OberijrtjO treeweredfreopra- 
iaref>mptotm(MoTitvdi Hontfr and Sfitrxi. 
Tciaod and Kiqtei) One pQlieat as ca ifirl 
I bed after operation beauw of aclht pal- 
nwea^ t bemkab (rom srtiich bt trotaih 
died (Toland and Km(rtr persona] ewnaurua 
tfco) One patient de\ doped paiatbrretdtitJTr 
after opera boo (vtat EbeUiCTf) 
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Fig 3 



Tig 4 Fig s Fig 6 


Fig I Cose I Section of the thyroid showing retraction 
of colloid and follicles in various stages of atrophy The 
thick septa A are lamina of amyloid Xss 
Fig 3 Case I Section of thyroid showing almost com 
plcte displacement of follicles by lamma of amyloid in the 
stroma An atrophic folhcle can be recognized at A Note 
the fat tissue mfiltration and scattered mononuclear leu 
cocytes. XS5 

Fig 3 Case i Focal mflammatory lesion consisting 
of a patch of fibrous tissue mfiltrated with mononuclear 
cells and a few giant cells X ss 


Fig 4 Case i High power of the area outlined in 
Figure 3 Note the multmucleated pant cells at B and C 
These did not contain amyloid The lesion is obviously 
not a tubercle and apparently represents a reaction to the 
amyloid present XsS 

Fig s Case 2 Section of thyroid shownng colloid 
filled follicles separated by lamina of amyloid at A XsS 
Fig 6 Case 2 Section of the thyroid shownng extensive 
infiltration of the stroma wnth amyloid at A Note at B 
the atrophic folhcles, some of which contam irregular 
shrunken masses of colloid X8s 


and was completely adherent to the chest wall except 
posteriorly where a thick walled empyema cavity contam 
ing 100 cubic centimeters of pus was found The medias 
tinum was displaced to the left There was bronchiectasis 
interstitial pneumonitis, emphysema, and tuberculous 
bronchopneumonia of the right lung The left lung also 
showed irregular fibrosis and a few areas of caseation 
Fibnnous pleunsy was present on the nght 
The kidneys w ere small (70 pams each) and somew hat 
flabby The cut surface was mottled wath fine yellow dots 
m both cortex and medulla, the glomeruli could not be 
made out and the pelves w ere moderately distended 
The wall of the cecum was thin, and the mucosa ul 
cerated, the ulcers showing shght induration and being 
onented transversely 
The appendix was obhterated distally 
"^e thyroid gland weighed 280 grams and measured 
10 by 8 by 6 centimeters in size It was moderately firm 
m consistency and coarsely lobulated The cut surface 
had a homogeneous appearance and a yellow color but was 
not peasy, nor did it present the waxy appearance usual 
tor amyloid-containmg organs Irregular lobulations could 
be made out but no colloid could be recograzed Apphea 


tion of Lugol’s solution to the cut surface resulted m a 
typical mahogany brown color reaction characteristic of 
amyloid 

The trachea showed compression wnth narrowing of the 
lumen just below the thyroid cartilage, the tracheal nngs 
at this pomt were softened and displaced toward the left 

The histolopcal findings w ere 

The artenoles of the myocardium showed abundant de 
posits of amyloid m the intima Moderate penvascular 
fibrosis was present, and the endocardium was irregularly 
thickened 

The lungs showed orgamzing acute fibnnous pleurisy, 
dilated bronchi with desquamated epithehum and pen 
bronchial round cell infiltration, areas of diffuse fibrosis 
and thickenmg of the framew ork with considerable chronic 
mflammatory reaction, extensile areas of atelectasis and 
caseous bronchopneumonia with a few giant cells and 
granulomatous foci Many artenoles showed great thick 
ening of the wall with deposits of amyloid m the mtima 

The liver showed capsular thickening with penportal 
fibrosis and congestion of the central zone with some 
atrophy and necrosis Many of the artenoles showed de 
posits of amyloid in the intima 








37 * 


SURGER\ G\‘%ECOLOG\ AM) OBSTETRICS 


TW iplm them nl u>> Uil b tW b cf tbe mitfrUn 

ud tnll tancsu << ua>Wad b \J>c ImSn. 

N iUnUd u KT« b tbr p^p. 

Tbe letmu U thr &neno4o m tb ftdnml fkab ctn 
uWd »*rt kitl *nd ibfrt fie (ir» tcaUrml ■noonu- 
de^ edb m tbe amlQlla 

Tbe Udom ibintd nlaxh difmc Cbrodi <4 tbc cor 
In ud CKduIb rtb Bwtfd darmruke tl litr cna 
l«biilr» ud cbrouc iefiuij9ileit7 mdm 

Sndj nrT7 gtnmfrahw ibeivfd tm drpcaa of 
lW nu^odtj bJin^ rniland br Ibu mcm] keb 
u ab>e premi la Lb* btlma tmwj <i tbc «nB*T 
arirm asd artnUr' Manj’ c/ Ibt acirvnbc comotoud 
ttboio rrr ddaLrd, conumrt) byalat* and aaijUd CM 
and suarnxn po)yiinrpbaoQ(nra b ame nataacca 
IrTtjrakr lUBim ol aiayt^ cn pntnt n Anna ^ 
tba cwdoCa 

Tbc all ol iba cccaai aboard alcrralJm. cbimk In- 

ftaTOmLfwypawdatMLl^nCiafld fra bcaJ fimaaVna 

Lou Imnna Mt oo drbciUa tibrrctn 
Tbc ctfotdc of ibynM aa pet ibklcwd Tbc 
kifadatm ai cmacaOj’ Aunrt. TV ocnaJ ndtaUwKn- 
taiaiPc icAadcf cre alrani«t rmplnrlr ab^L, tbc balk 
*/ tW erjtaa conaMa^f of rctcorh iraa«n erf aa} load aia- 
trriaJ ba dk ib am* area filrftta/ ftractarc aontcatq 
tbc appearance erf bTaboc Sroai ikw N oun rum 
■bnda erf lat rcQi rreiatrnabaVd rthtbeaa^Ud^aDd 
uaaocncaeTLkicatbcaiaeaatcrflwtViaD* MappcurdMtify 
aa rrrat ai ibU erf Ibc tmjiaki OcaaamSlj tb)ndd 
feirflidea roecajola^ cdOokI ruukd be rrcncactrd la aecM 
nRaoCca iV (aflade* ere CTaek:. bwd bjr nbeUa) rfa- 
ud ewtamed bert tea dcaoaxm^ 

rpnbbalctlb TVac<7«icfeajdesrefird<bnctJT>ac«(»- 
tact Ob tbc aapUd la be ad>c«nt nnoa aad k aopw 
a<AW«a aistbn anMnd la tbc baanat atruhnaae 
bkk aa e u a aal rr a Hy ibadcoed tbtfvbx I caaal arc 
tm tbc teUaJea vccc redaced to narra« cfarfcdikc apam 
■Kfl ubeiJTrp>ibclK]LaiHatiboafb (ra dcfcnccaitd 
rpUbtW cefli cocM cora rffaPy be rrcuialxcd I area 
not to hftrUj ttflcraled uh aiB)kad tbc caprOanen 
aboaed rbif erf tbh naicrU Corraktc «rt orf bawat 
tocnbrcB* Idr iV radutbrlm] baib a* ranOm and 
aboved aeeDC CcodceeT’ U> prntifmHan l<iUttd mlu- 
atadcated ftait ccIK u cc ar raa •crtdy *r n uiaB tr u i j pa 
(Fi** j ai 4) ere fa*V l™Lf*etrtt7 ^ra rba^eXteah 
ol tnyioU cuvkl net be d(t>oo<ratrd Tber* era aim 
•cauned (oral Mrunakttoaa of l y^t rfna l crlh fytna m 
tbc l™><r BJr«hrd ct mr'c cLb Ibeor aad U u>>a* • 
arkne rectma lira ) 

Tbe perl caralar and pcrd'rflKndar knlno erf tbc raHr 
afli}ki depoMU eaorntrd that tbc ratcnal had &r4 
laade rt» a^^jearatm beta cm the ecielotbel*™ erf tbe eapal- 
(anr* and tbc baJaanX i Lnj di e aa c erf tbe folbrln. and 
Lbat M tbe acanat af ais}Hd Bcrravd. Ibcer bad bee* 
icraidaal cce ap ttmtn of tb* tofltde* Ub rc'eaptM erf tb* 
coOead and atruph of tbe rjatbetne^ ahnalr^ rraaltmt 
a aljrv*t mnpirte rrpiacmRi of tbe pama h yia br 

*^^p^3tw(ierf Urijrf’ rrfmkio W the traaa material and 
tj*«nrTvff erf the n XfL w H Tce prcjAralms* itk c<ai9> red 
and c>etb>l m tbc tTpa^ atamav rcacwn* hw 

aiatWd m tb* tbrixiad kxtno adma] fliodi artetWr* 
of tV bmrt itrfren hmm beer cad panrrcct Sunaei 
oh «dan 111 dnma^tmed eaMdcrabl* aanaata «rf fa 
trvtor la tbc ikiToed asl lal druplcU M tb* nanolwcd 
bala erf tbe udoc} 

TV anatearnoJ duenowf m kniaic bmorhicc 
Caaa (cnbeTCskaii krueue mlmCUal pecaMcma. Ml 
cuketMa. u aar da atnr) rnebt uiiirfi} lasa. tabcmlnaa 
bnBcbafnrxDoeM, niTWed t ap ye nj a, acute ftekoq 


pkaky rlebt bydroabeeat, *mrTili*d tmUdi-, ri 

BtaJ mt erf Ikynil ^ 

tfien aad tV arterfakt af tV V^ lof, klTrd 
t^nci^ k3t«c okciatb. eabtK riai* «l «i< W 
tacnktb^l* rtbrttfWe hraaaajodr ^ 
artertiKlttodi, nmaary tekre^ja. cb™uc r^'TaM 
bypc nj r p hy aad dilatioon of tie Vaxt. eVar i**o 
cwwntioo erf tV bver aad bdarya, r»bt k*u»»J L,. 
antbraetaf^ cUacratiat appmdertM 

CACt \ hjl mak-awd 6 jar*. «a**merft 
tbe LabersUy of Kamu Iknpalabaa IV *m,n I ft 
i II baakr ermpUimo* rrf ttVrcaliw (liptjrwrw 
I adauikoo be bi aotH cakne^ rfyipvt. tier i-l 

erasxb iti kemwd opretarauen Wd Im bar* rv 

(MDdmtbeipat n aad tbe patkat airarttoM IVa- 
bat Ut« tbe (aaaly cbacjrcd pbydrarA. aarf iV ^ 

I tendaat alkm (d tbe papea t to rcacac erdawT rruvaer 
tumc Ibal be ‘Vlfbt ha IWr ad that tV Me 
as too rapid. 

T eAs prior ta adnrwk* tbe patretl aekrahrf clr 
not patku cbok erf tbs b tut cidly erf Kcxaa I k^ar' i 


rbyacal ramkatka an adsMoi ifanrd rabvi 
cated Inditakial oi trephy arf tbe kft (bnn 
and npcaeb kakr aiascka, and Ba«t n 

<e.tT iV chest bdatrraDy TV Wait tatr aw ti. 
Und pru arc. 90 tyuabe ai jo da'tcrfx, rrk, tj 


TV alls’ adcMra is ihealy lad Wcawhiy 

doasavd Scrltre snetb* fteradabar* cwafiVr 
laeakar panxr^ erf eotikjei dr^rkped nd MbM 
asutaird Ub abdoxkaJ dvtrm. drarsuiB, aad trsdt 
near t djaoiak erf tetamkesnteKLa utadeittk 
tmr and pccaSBeprrUoeruiB u bt<rtiud TV * 
taamtaiMn (or eway seetbr itbevtaayWpreArtrmrf 
srtsprfctaa V.mic«9i axmiV aftn adsutw ibr p(H 
{aumJe ocn as crbbrd. bal I Ui drd aerf mJl ■ icy 
tmdeuey to beaHaa o ibrikckt taat T caty ta 
a(l0 adaucQDo kn ofcaJ l yujpf iaas a n«r rd tad kant 
Dew as fry aarevra \ eara aa yMBted k tic iff 

a lakram on lie left, aad ftaad detected mtWabbrkt 
4 anotbs a/irr a da or w kBaanfuarb detehprrf « 
abrait tb* ram* tune and ifaortly lietesflabtiatniMr 
ketka erf csrifo red rtteakd I on pet erst rrtfrtc* 
ol tie dj al s hca ktera rfettkped at t V t^ 
and rrpeaJrd abdneaBitl fj ie c a t ia r yakkd in- x 
malily 5 Inera orf Said ot rf penod erf neaaW .^ 

Dritb uccuiTeri 44 asoalit ahtt tie pabot abr*' 
in tie WeprtaJ 

TV Call riiruea] u pokmir talrrc^ 

uica UaDna. tnVrruknsc* tentJi and pentcaiB' Baer 

cokr» krysrlk («>ecalieed amykedora dar ►> bJcrce 
Vosa 

Vt po«ta*eleia — mr-c' tie (afV*tnjt tbu aert 
obtaracd 

Tk* bndy n | tirij IS p c — k aad ■e«"«ed I ktt » 
«ebea as knatb ^ 

The ptemal cartlie* rhoaed ei«plrtr ryaccaa 

ere brkleraJ taberemkea kram erf tie U»*bi»^ 1^ 

ttb touiipik a lUa. loberealoa* hkr 
lab el eakps mteraa and perdiMJtia. ta Vitaica I* 
adrenal akndr _ . _ii^ 

TV b CT and ttrfem ece cnkriti r i t 

o aa—tency and inepttkd orajja* a reJia tbe 
itaada timed tba tava Bnttko cokrtrf Vt tn v 
alarjad or bard 



WALKER A 1 M\T. 0 ID GOITER 


377 


The thjroid gland was not enlarged (weight :o grams), 

It was light reddish brown in color, firm in consistencj , and 
the cut surface showed a homogeneous appearance, no 
coiloid could be recognized 

The orange red mottling of the li\ er, spleen and adrenal 
glands and the reddish brown color of the thjroid were 
apparentl> due to Congo red staining of the amjlnid in 
these organs as a result of intraaenoiis administration of 
the dje dunng life 

The results of histological examination were 
\m\loid deposits were found consistentU in the stroma 
frequentl> m the intima of the artenoles and occasionally 
in the \enules of the heart lungs, luer spleen, adrenals 
kidnet’s, pancreas small intestine prostate, mana Ijmph 
glands and the omentum II\-perplastic fibrous tuber 
culous lesions were present in the lamph glands, lungs and 
adrenals, and a few tuberculous caaaties were seen in the 
lungs 

■\ few areas of fat necrosis wath moderate acute inflam 
matorj reaction were present in the pancreas 
The \ocal cords showed bilateral tuberculosis 
The capsule of the thjToid was not thickened, the lobula 
tion was unusuallj distinct The stroma of the glaml was 
extensiael} infiltrated watli amjloid In most areas the 
follicles were atrophic and lined with cuboidal or low 
columnar epithelium showang a tendenct to desquamation 
The colloid presented a aanablc appearance being smooth 
and homogeneous in some follicles while m others it was 
granular, greatlj retracted and sometimes \acuolated 
Few follicles remained in most fields and these were re 
duced to cleft like spaces wath degenerated lining cells 
The bulk of the gland consisted of amyloid matenal ha\ ing 
a fibrillar structure much like hyaline fibrous tissue The 
capillaries were \cry difficult to identify because of their 
resemblance to the numerous clefts in the section the 
endothehum was poorly defined and appeared degenerated 
Amyloid was present in the intima of many arterioles 
There wais no lipomato'is in this gland and no ex idencc of 
an inflammatory process was found 
The final anatomical diagnosis was chronic pulmonary 
tuberculosis wath caxatation tuberculous laryngitis wath 
ulceration, tuberculous enteritis omentitis, lyanphademtis 
and chronic adhesuc pleurisy wath complete syaicchia 
chronic adhesix e penhepatitis and pcnsplenitis, generalized 
amyloidosis wath particular inxoUemcnt of the liver, 
spleen, pancreas, adrenal glands, kidneys, lungs, heart 
intestine (eolon), prostate, lyanph glands, small intestine, 
omentum and thyroid gland Emaciation, acute dilatation 
of the heart Decubitus ulcers accessory spleen fat 
necrosis of *hc pancreas 

The response to application of Lugol’s solution to the 
gross and methyl xaolet to the histological preparations 
was in every way typical for amyloid 

In 1893 Wichmann classified amyloid disease 
into generalized and localized forms In 1929 
Lubarsch recognized an essential difference be- 
tween vanous forms and grouped them into 
tv^pical or generalized and aty^pical or syste- 
matized forms Since this paper appeared many 
other terms have been introduced Thus such 
terms as tj^pical, genuine, classical, visceral, 
generalized, orthochromatic, pencapillary and 
penglandular have been applied to the form of 
amyloid disease which is often associated with 
wme chrome illness The atypical form has been 
designated as primary, unusual, idiopathic, sys- 


tematized, paramyloidosis, etc Reiniann, 
Koucky, and Eklund in 1935 discussed the va- 
nous terms here mentioned and suggested a sim- 
ple clinicopalhological classification into 4 groups, 
primary amjloidosis, tumor forming amyloid 
disease, secondary amyloidosis, and amyloidosis 
with multiple myeloma 

The cases reported herewith are obviously 
examples of the secondary type of amyloidosis, 
unusual in that the thyroid gland snowed c\- 
tensixe deposits 

In none of the reported cases was there any 
cv idence of thyToid insufliciency, on the contrary , 
the first case reported herewith had an elex'atcd 
basal metabolic rate, probably due to dyspnea 

In the first case here described amydoid infiltra- 
tion of the thyroid was associated with lipoma- 
tosis as well In x lew of the fact that the thy roid 
IS an organ in which fat tissue is extremely rare, 
this finding would suggest that there may be some 
more than casual relationship between the two 
conditions That tins is possible is supported by' 
the fact that a search of the literature rex cals 
seyeral other examples in which amyloid infiltra- 
tion has been asociated with lipomatosis Thus 
Virchow mentioned the observation of fat tissue 
in the stroma of a thyroid containing amydoid in 
some fetal adenomas (This case is not discussed 
specifically but is included among the 10 cases 
discussed by Peters ) Leoffey found fat tissue in 
the center of an amyloid tumor of the larynx, 
Oberling found much fat in the thyroid of his 
case of amy loid goiter, and he mentioned a similar 
finding in an amyloid tumor of the larymx and in 
the adrenals These examples could no doubt be 
added to by a more minute search of the literature 
but It seems clear that the concomitant occur- 
rence of lipomatosis and amyloid infiltration is 
probably more than a mere coincidence, although 
It must be admitted that fat tissue is by no means 
alvyays a part of the picture of amyloidosis 

SUMMt\Ry AND CONCLUSIONS 

The literature of amyloid goiter contains re- 
ports of 56 cases Txvo additional cases reported 
herewith bring the total to 58 The classification 
of amyloid disease suggested by Reimann, Koucky, 
and Eklund is accepted, and the cases reported 
are placed in the secondary type of that classi- 
fication 

The following conclusions have been made 

I The commonest primary' disease associated 
with amyloid infiltration of the thyroid is pulmo- 
nary tuberculosis Purulent bronchitis with bron- 
chiectasis or neoplastic processes are less com- 
monly the precursors 
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THE ESTROGEN SPARING EFFECT OF HYSTERECTOMY 

GEORGE P HECKEL, M D , Rochester, New York 


T hat hysterectomy is followed by 
changes in the remaining genital organs 
has been demonstrated in the rabbit 
(2, 24) as well as in the guinea pig 
(22, 23) and the rat (3) Some of these effects in 
the rabbit and rat are prevented by transplanta- 
tion of the uterus (13, 35), so that it seems clear 
that the mechamsm is an hormonic one The 
most stnking effect of hysterectomy in these ani- 
mals IS the prolongation of the life of the corpus 
luteum, and the changes in the other organs, 
notably the mammarv gland, are due primarily to 
its continued function Another expenmental 
technique by which the corpora lutea may be 
maintained in a functional state beyond the usual 
time m the rabbit both in pseudopregnancy (i, 
39) and in pregnancy (13) is the injection of 
estrogenic hormone Since estrogen produced in 
the ^rowmg ovanan follicle is essential m the 
rabbit for the normal development and main- 
tenance of the corpora lutea (37, 41), these two 
observations may be correlated if one supposes 
that the uterus, dependent as it is on estrogenic 
hormone for its growth and maintenance, uses it 
up When the uterus is removed, less estrogen is 
used, there is more estrogenic hormone available, 
and the life of the corpora lutea is prolonged just 
as It IS when estrogen is injected 
To test this hypothesis, expenments were de- 
vised to determme the effect of partial hysterec- 
tomy on the survival of the corpora lutea in 
pseudopregnant rabbits, and the effect of the in- 
jection of estrogen in intact and partially hys- 
terectomized animals For if estrogen is spared 
by total hysterectomy, it should also be spared, 
but to a lesser extent, if part of the uterus is re- 
moved, and since the corpora lutea can be pro- 
longed beyond the usual time by the injection of 
estrogenic hormone, a dose of estrogen which 
would just fail to maintain them with the uterus 
intact, rmght be expected to prolong their func- 
tion with part of the uterus removed As is the 
case with any endocnne gland, function of the 
corpora lutea cannot be perfectly correlated with 
their histological appearance Therefore, several 
ructions known to ^ dependent on the function 
of the corpus luteum, progestin ejects, were used 
to determine the state of the corpora lutea 
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CRITERIA FOR DETERMINING FUNCTION OF 
THE CORPORA LUTEA 

I The gross and microscopic appearance of the 
corpora lutea At about the i6th day of pseudo- 
pregnancy in the rabbit, the corpora lutea begin 
to degenerate They become pale and decrease in 
size Histologically many of the lutein cells are 
smaller and their nuclei are pycnotic These cells 
stain more deeply with eosin, so that the corpus 
luteum has a mottled appearance under the low 
power magnification Vacuolization is more 
widespread and the vacuoles are larger than those 
seen in lutein cells at the height of their function 
There is an irregular increase m connective tissue 
throughout the corpora lutea and infiltration of 
wandering cells of vaiying degree 

These dianges m the corpora lutea of the rabbit 
following pseudopregnancy have been descnbed 
in detail and compared with the changes which 
occur after total or nearly total hysterectomy 
by Loeb and Smith (24) Degenerative changes, 
although similar, occur much later in hyster- 
ectoimzed animals Even at 50 days the rem- 
nants of the corpora are larger m hysterectomized 
animals than in intact animals The preservation 
of the corpora lutea in totally hysterectomized 
ammals is shown by rabbit Y 345, Table II 
There were no more signs of degeneration in the 
corpora at 26 days than may be seen at 12 days 
in the intact animal 


TABLE I ANIMALS WITHOUT CORPORA 

LUTEA GIVEN ESTROGEN 

Estnis Animals 
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Daily ^ 
do5C of 
estradiol 
benzoate — 
rat units* 

Day 1 
mated 
(from be 
frinning of 
treatment) 

Day 

examined 
(from be- I 
pinning of 
treatment) 

0\T1 

latioD 
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Reaction ' 
of uterus 
in viiro 
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Progestin 
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\ 418 

40 to 160 

10 

20 

No 

c-t-+ 
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teri for n»cc tham iwfce the u«al life *100 ol 
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TABl I III — rSl UDOPRLGXANT \NIiM \LS WIT H UTl RUS IXT VCl , GlVl.X 1 bTROGLN 
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scnbed by Loeb m association with deciduomata 
m the rabbit (21) and it is seen when the life of 
the corpora lutea has been prolonged bj estrogen 
(4) It does not occur in the absence of the corpora 
lutea unless progestin has been injected Its 
presence, therefore, is evidence of corpus luteum 
function 

The appearance of the endometrium is variable 
in animals whose corpora have been maintained 
anatomically beyond the usual time of pseudo- 
pregnancy (39) The endometrium may be in the 
estrus condition or it may show varying degrees 
of progestational proliferation If large enough 
doses of estrogen are given, necrosis involving 
the muscle as well as the endometnum is pro- 


duced The necrosis is always seen in association 
with the perivascular change, a decidua-like re- 
action occurring in the cells of the tunica muscu- 
laris of the arterioles of the lamina propria of the 
mucosa and the musculans of the uterus (Fig 
i,c, d) It consists of enlargement of the cells with 
vacuolization and rarefaction In extreme cases 
It seems also to involve the smooth muscle of the 
uterine wall in association with necrosis With 
somewhat smaller doses of estrogen the pen- 
vascular change is seen in the absence of anj 
necrosis These changes do not appear in animals 
without corpora lutea, that is, estrus animals or 
castrates injected with estrogen. Table I, but 
they are seen in castrated animals injected with 
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pregiuu>c\ Thn Indicate tbercfare, an amount 
of eMrogm ahich ii sceishv in ccicliaa to 
f l f ogt t t crone 

f. Tkf rftxlian ^ iJke ttUrtire mKfcl ta frlmtinm 
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but darias r*oud u preci ia aCN or ibe carte part oi 
presnanc\ the mmcle u refractory t pitnUnn 
( 7 jo) It either fails l respond or reloxe*. The 
failure 0/ the terus t contract to prtnltrln is doe 
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if the injections ire continued, surface change 
If the amount of estrogen is excessne in relation 
to progesterone, the uterus contracts to pituitrin, 
and this maj be seen m association ^\ith the pen- 
^ ascular change and necrosis 
4 The occurrence or non-occmrcucc of ovulation 
after mating 0%ulation in the rabbit does not 
occur during pseudopregnancj because of the 
presence of corpora lutea in the ovaries (ii) 
Tliat progesterone is responsible for this inhibi- 
tion has been shown (26) Estrogenic liormonc 
alone does not inhibit o\ulation (30) 

THE EXPERIMENTS 

The experiments fall into three groups (i) 
Pseudopregnant animals with \ar\ing amounts 
of the uterus removed were examined at \arious 
times after the i6tli dax The purpose of these 
expenments was to determine whether partial 
hx’Sterectomj tends to prolong the life of the 
corpus luteum It has been stated to do so in the 
guinea pig (22, 23) If the theorj be correct that 
remoxal of the uterus results in maintenance of 
the corpora lutea because estrogen is Iherebx 
spared, this may occur, for partial hxsterectomx 
might be ex^pected to hax’e the same eflect as in- 
jection of estrogen (2) Pseudopregnant animals 
x\ith the uterus intact, and others with part of 
the uterus remox'cd were gix'cn similar doses of 
estrogen If the uterus uses estrogen, removal of 
part of It should result in a decrease in the amount 
used and should increase the effectix encss of in- 
jected estrogen in prolonging the life of the corpora 
lutea A dose of estrogen, then, just too small to 
maintain the corpora lutea in animals with the 
uterus intact, should maintain them in partiallx 
hjsterectomired animals (3) Pseudopregnant 
animals xxilh intact uteri xvere gixen a dose of 
estrogen inadequate to mantain the corpora lutea 
and then these same animals, after part of the 
uterus had been removed, xxere given the same or 
a smaller dose of estrogen during a second pseudo- 
pregnanc> The subminimal dose of estrogen 
w ith the uterus intact should be sufficient to main- 
tain corpora lutea with part of uterus removed 
Sexuallj mature rabbits kept in separate cages 
were used in the expienments Ovulation xvas in- 
duced by mating or by the injection of pregnancy 
urine The occurrence of ovulation was checked 
the following day by laparotomy at which time 
the tubes xvere tied off, if ovulation had been in- 
duced by mating If part of the uterus was to 
be removed, it was done at this time At the 
termination of the expenments, uterus and ovaries 
were fixed in Zenker’s solution and formalin and 
sectioned The uteri with the mesometrium 
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0AY3 4 n U 31 

I ig 2 The fibscisias represent da>s fodowing n at np, 
or the induction of ovulation by injection of prepnancy 
urine The ordinates indicate the tj^e of response to 
piluilnn of the ulenne muse e in vitro C-t--|- an extrerre, 
e trus type contraction V, No change in the spontaneous 
cmtractions Jf-E-t-d- Relaxation of the muscle with in 
hibition of spontaneous contractions for 10 minutes or 
more The intcrmcdnlc points represent less extreme 
ruiclions 

trimmed close to the wall were weighed on a rough 
balance as soon as possible after removal The 
percentage of uterus remaining xvas calculated 
from the weight of uterus removed at operation 
and that remaining at the end of the expenment 
The weights and percentages are therefore onlv 
approximate The reaction to pituitrin of the 
uterine muscle xvas tested by suspending a seg- 
ment of uterus about 2 centimeters long in 125 
cubic centimeters of Ringer’s solution and record- 
ing the contraction on a kymograph After 
spontaneous contractions had been established, 
first o s unit and then i unit of pituitnn xvere 
added to the bath The most extreme reaction 
obtained in each case has been recorded in the 
tables and plotted in Figure 2 

EXPERIMENTAL OBSERVATIONS 

Group I Pseudopregnant animals with vary- 
ing amounts of the uterus removed xvere examined 
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TABLE V PSEUROPREGNANT ANIMALS GIVEN ESTROGEN WITH UTERUS INTACT 

ANB THEN WITH PART OF UTERUS REMOVED 

First pseudopregnancy— uterus intact 


Rabbit 

number 

1 Daily dose of 
estradiol 
benzoate — 
rat units 

Day inicctloni 
, begun 

Day mated 

Da\ uterus 
reinoii’ed 

Ovulation 

j 

Reaction of 
uterus tfi nlro 
to pituitnn 

1 Progestin effect 
m 

endometnum 

Y41S 

ao to 80 

II 

38 

30 

Yh 

c-H- 

None 

Y 434 

30 

11 

38 

30 
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c+ 

None 

\ 435 

30 ; 

13 

38 , 

30 

Ym 

c-H- 

None 

Y436 

30 

13 

38 ' 

30 

Yes ' 

C-H- 
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Y437 

30 

XI 

38 

30 

Ym 

C-H- 
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Second pseudopregnancy — part of uterus removed 


Rabbit 

number 

Appronmate 
amount of uterus 
remaining 
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dose of 
estradiol 

Day 

; 

tiODS 

Day 

exam 

Day 

mated 

Ovula 
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Progestin 
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in 
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of 

corpora 
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Grams 
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1 begun 


^ 30 


pitultrin 
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lutea 
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Y4tS 


IQ 

1 
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■ 

1 

30 


' No 

N 
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gestational 
proUfera 
tion 

WeU 

preserved 

1 

7 

3860 

Y 4»4 

H 

18 

30 

1 

11 1 

30 

30 

No 

N 

Surface 

change 
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preser\*ed 

xa 

5060 

Y43S 

1 

37 

30 



28 

No ! 

R-H- 

Surface 

change 

WeU 

preserved 

14 

4860 

\ 436 

4.x 

3S 

30 

13 

30 

30 

No 


None 
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weU 

preserved 

14 

3850 

Y4J7 

■ 

36 

30 

■ 

20 

3Utfng 

re- 

fused 

■ 

K-H- 

Marked 

surface 

change 

WcU 

preserved 

10 

3800 


Controls — part of uterus removed, no estrogen 


Rabbit 

number 

Approximate 
amount of uterus 
remaining 

Day 

mated 

Da^ 

examined 

Ovulation 

1 

Reaction 
of uterus 
to 

piluitrm 

Progestin 

effect 

ID 

endo- 

metrium 

Microscopic 

appearance 

of 

corpora 

lutea 

Number 

of 

corpora 

lutea 

Weight 

animal — 
grams 

Grams 

Percent 

^ 434 

I 8 

: 28 

i 

Mating 

refused 

30 

1 

c-H 

None 

Extreme de 
generation ' 

8 

3700 

Y43S 

2 3 

44 

3& 

29 

Yes 

c-t- 

None 

Elitrcme de 
generation 

9 

jBis 

Y436 

I 7 

23 

38 

30 

Yes 

N 

None 

Advanced de-, 
generation 1 

8 

3650 

Y438 

I 3 

24 

aS 

29 

Yes 

N 

None 

Extreme de- 
generation 

g 1 

3300 


200 rat units from 21st to 25th days, and 400 rat 
umts from 26th to 35th days Most of the experi- 
ments were continued for 29 or 30 days It will 
ne noted that m the 7 animals with intact uten 
given 20 to 80 rat units of estrogen a day, only ii 
nt 27 cntena mdicated prolongation of the cor- 
pora lutea (Table III) In 8 animals with part of 
the uterus removed, on the other hand, 22 of 26 
cntena indicated maintenance, none of the cor- 
pora showed more than beginning degeneration. 


and the endometna in all cases showed some evi- 
dence of the action of progesterone (Table IV) 
Even with twice this dose of estrogen, 40 to 160 
rat units a day, 9 of the 19 cntena m 5 animals 
with the uterus mtact indicated degeneration and 
the corpora lutea m 2 cases showed advanced de- 
generation (Table III) It is interesUng that 
when the dose was larger, 40 to 160 rat units a 
day, perivascular changes were seen in the uterus 
This IS the result of larger amounts of estrogen 















































































































































iBfi SURGERY G\’N'ECOLOC\ AVD OBSTfTRICS 


vfaidi «eTe fttiU huoSdcnt to mtinUin the cor 
pofi btes idcqtutch' for u has bem noted, 
perivMOiIar duji^ are ieeu whea there b aa 
t-utm of estrogen In rebtkm to prngettlo. The 
corpora latea In tbcK anlmak srere d e gen cia ting. 
so that the aroonDt of progcHerooc tiny were 
prodixinx was smaOer In nUtfem to the esttom 
than in tree animals re ce irm less estrogen. IV 
more normal proportion of uliugui and peo- 
cesterooeasaocat^ with maintcnaxsce of the cor 
pora iutea is indicated by the nriacc change lioce 
It appean in ertieme d^ree In the sterile bom of 
nnOateraHy pregnant ariimalt. In ahkh perWas- 
cnlar changes a^ necrasis are not seen. Accord- 
htgiy the toritce diange is seen only In cases hi 
whi^ most of the other criteria indicate maln- 
tenaoce of the corpora lotea, for In these the odt 
pora latea aere adeqoateh prolonged and then 
was no excess of estrogen. 

Smmwtari irtmp 1 AmoaoU of estrogca lo- 
sa£oeiit to prolong theOfe of the corpora lutea 
in anhwiit aith intact oterl, prolont^ h In 
anlsols with part of the oterus removed as Indl* 
c&ted by the cm^ty of the criteria for detennln- 
Ing the foDCtka of tM co rpora latea. 

Gfaa> > The thesis that nrtal bystesevtueny 
•pares estrogen, and its coroQarv that the aaonat 
of nteras d^ermines bow srac^i est reg m alD be 
Bcceimri t enaintaio the e w pora tetea, b otast 
suihlagiy sof^iorted by thb groap of experloenta. 
Fire pse mky re g nant obbm aith intact atari 
were fhm drm I estrogen caruldered to be In- 
ade^te to maintain the corpora intea. One re- 
ceir^ so to So rat nnhs s the dose behig 
doubM on the i6th aod i st day and the rest 
received » rat mu ts a do) throoghoal (Table 
On the }8th day all of tbe ■nlmn& nuted, Sabsr 
quent enreloatioo revealed that ombtka bad 
o cc ur red in aD cases and the gross tppeaiaoce of 
tbe old corpora as wefl as tbe other enterb Indi- 
cated that the corpora iutea were de g ene ra t 
Part of the ulenn was remm’ed at thb tune, aod 
then dorlog thb secood ps e ud opreg na n^ tbe 
■nmiiU were trented tbe same as ihev bad been 
prevkmsly except that one received a unaDer 
amount of estrogen, and were examined a day 
later tbe wth rathw than tbe rqlh. Four of llw 
ffnlMk thb tline iaOed to orulaie (ooe wooid not 


mate) and except (or \ 416 In which the atems 
was seoslUve to utnitnn aod the eodacaetriain 
had re tmu ed to tne coeditkm of eilrus, all of tbe 
crTtcrti indicated oiamtenance of the corpora 
htvea in lil of the «nimjU \ 416 retained more 
of tbe utems than an of the ther animob 
grams, yy per cent as calcnlated frecn the 
mount of uterus remoAcd at tbe start of tbe 


experiment aod that reioainlni st the md 
Tbus all of the eriterb Indicated ttrtnea&a 
when the uteri srere Intact, while whi swe® 
mateiy 18 to 15 per crot of the oteri rrojati. 
17 cf to of the criteria Indicated woWrwf 
Rabbitl4rs Insrhkh the exper la tat te rrwm i 
was nm between the first and seccod pim cf 
group j with only a Dttle more atena (sane haj 
to be macned foe testing nhs) ioerd to 
signs of m&lntroancs of the corpon « the iif 
day j days earHer than the termlnalhia cf (he 
expertroenta fa group j As further coatreff k 
these ex pc i fancuts, 4 psecdop c egi m t rittiu sal 
compoiabie amounli of the atena mwiniri. 
approvhnswly 22 to 42 per cent recehol s* 
estrogcti (Tabic These anhnak, also fadaW 
fa Tabic II showed degmfatkn b ij ef ij 
criteria ou the s^th day Those with the 
amouot of ntena rtmafaing, ipproxhiatriT » 
and 34 per cent showed (a£jre d tbe ateret b 
cocuact lo phuitrin. All of tbe other critedi h- 
dicated e kgtnets dan of tbe corpora kta. 

5 si ws/ 1 tf 3- An amount of estrogn 
(ocu&oent to proloog tbe life of the corpon bca 
srith tbe ntma fata^ prolooged it b s stood 
pseodoprefnancs who. part d the ubens had 
nets r emm ed. All of the cjltnLi h 5 ofaah 
ladmrd degcseratloo of the eorpeo hew 6e 
atari were intact. With pan of tbe etem r 
m er re d 7 of a total of ip criteria fadkatedtsala- 
(eoance of the enrpena fatet. Tbe aa ha l h 
•hkh a ol the criteria fadicated dtu T H TatioB d 
tbe ctwpore was the ooe retaining the meat I (cm 
Four rabblu whb coraparsbie amousts cf atmi 
removed, ghro do estrogen, showeddegtneiitlea 
ol the cPTp u ra lutea In ir of 5 cnierm. Tte J 
■nlmah fa which ooc oT the crltais hyScslH 
maintenance of the cu rp ora were tbow retaadrg 
the smaller amounts of uterus. 


AMUTTIS or TEi- CUTTlU 

It b apparent from the dais that “ 
cnierioD a rcDabie as an Index of tbe fgseore * 
the corpora hitea. Tbe ocauience d ovulJtw 
after mating may be mhleadfag, for aalmab ria 
not ahrayi mate and when they do onfat kawJ^ 
tail to ocenr even though there may be no cerp* 

fates (\ 4 8 Tibte 1 ) . , 

Tbe reaction of the nterinc mmrle t 
m the vaiwus experiments is rejwesentfd 

caDy in ngute I in which U b coo^mred Uata 

reoetkn of the ranide fa 

pregoaDcy (iterOe horu) It wdH t* o o^d 

partliDy hyiterectooiljfd inimals 

niLDcy U pn^soged, that ts, the curve d 

of the muscle to pldritri (Fig j a) b *“ 
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that of pregnancy (Fig 2, 5) in which the corpora 
are naturally prolonged In pseudopregnant ani- 
mals with the uterus intact given an amount of 
estrogen which in general failed to prolong the 
life of the corpora, the curve (Fig 2, 3) is little 
different from that of normal pseudopregnant 
animals (Fig 2, i) In pseudopregnant animals 
with part of the uterus removed given the same or 
smaller doses of estrogen the curve (Fig 4), 
IS most like that of pregnancy, and many of the 
pomts indicate maintenance of function of the 
corpora even beyond that occurnng in pregnancy 
The m vtlro reaction of the uterme muscle ap- 
' pears to be the most sensitive criterion of the 
: corpus luteum function, for the small amount of 

' progestin produced by the histologically de- 
generate corpora lutea of Y 418, Y 436, and Y 438 
(Table II), insufficient to prevent ovulation, was 
: still enough to render the uten of these animals 

refractory to pituitrm 

The microscopic appiearance of the endome- 
tnum IS of particular interest because, although 
j It may indicate a state of estrus when other 
- cntena mdicate action of progesterone and hence 
alone is not a reliable cntenon, it often mdicates 
^ the relative proportion of estrogen and progester- 
one When the corpora are adequately main- 
( tamed and there is an excess of estrogen, peri- 
j/ vascular changes and necrosis occur, for example, 
^ Y143 (Table III) These changes are also seen 

' when the corpora lutea have been allowed to de- 
^ generate by the giving of too little estrogen and 
■ hence are again producing too little progesterone 
to balance the estrogen The surface change is 
' j seen -when most of the other cntena indicate 
optimal estrogen dosage for maintenance of the 
corpora Progestational proliferation 29 days 
after ovulation probably indicates insufficient 
dosage of estrogen, allowing the endometnum by 
insufficient stimulation of the corpora to regress 
to the condition of estrus and then, due jxissibly 
to the increasing dosage of estrogen, smce it is 
seen only m animals ^in which the dose was in- 
creased, bnnging about a late increase m produc- 
d bon of progesterone This theory is borne out 
by the findings in Y 36 (Table II) already dis- 
(> cussed Progestational prohferation cannot be 
;!i mamtained teyond 16 days, it must be trans- 
formed into a late pregnancy tvpe of endome- 
trium (surface change) or it will regress to a con- 
^ diUon of estrus (4) That slight perivascular 
f along with it in Y 422 (Table 

consistent with this It indicates insuf- 
fi I ficient estrogen to maintain the corpora lutea 
j adequate!) at an earlier time, allowing the ongmal 
ffi progestational prohferation to regress and causing 


slight perivascular changes Then the increasing 
dose of estrogen revived the corpora, and progesta- 
tional proliferation began again 

The microscopic appearance of the corpora 
lutea IS a good criterion, for although corpora 
which appear degenerate may still be producing a 
little progestin as indicated by other cntena, well 
preserved corpora always prove to be functional, 
and m general the more degenerate the corpora 
appear the less evidence of function there is as 
indicated b> the other cntena 

The number of corpora lutea seems to have 
nothing to do with whether or not they are main- 
tained by estrogen For example there was no 
evidence of maintenance in either Y 413 with 
only 5 corpora lutea or Y376 with 10 (Table III) 
When the hfe of the corpora has been prolonged, 
however, the evidence of corpus luteum function 
IS more complete when there are large numbers 
of corpora lutea Thus in Table IV, in animals in 
which there are 1 1 and 1 2 corpora the evidence of 
maintenance is fairly complete, while in those 
with 5 or 6 there is evidence of degeneration in 
one or more criteria Y410 and Y 419 (Table FV) 
with 5 and 6 corpora lutea, respectively, were the 
only animals with part of the uterus removed to 
show contraction of the uterine muscle to pitu- 
itnn ill Vitro They also showed the penvascular 
change and necrosis in the endometrium, signs of 
the action of both estrogen and progesterone 
with an excess of estrogen It is probable that 
when there were more corpora, more proges- 
terone was produced This is reasonable, for a 
quantitative relation between the number of cor- 
pora lutea and the degree of progestational pro- 
liferation in the rabbit has been shown (8, 16) 

RELIEF OF MENOPAUSAL SYMPTOMS FOLLOWING 
SUBTOTAL HYSTERECTOMY 

The question of whether hysterestomy in the 
human being has any effect on the endocrine sys- 
tem is an important one and, although there are 
numerous opimons, the evidence does not lead 
to an answer The subject was reviewed by Reyn- 
olds in 1939 (31) The following case is of interest 
because it may represent the spanng of estrogen 
following hysterectomy m the woman 

M S , a 44 year old v oman, tnpara, ivlio had eipenenced 
symptoms of hypoestniusm for more than a year and a 
half, needed a subtotal h^terectomy because of the 
presence in the uterus of nbromyoraa causing pam and 
menorrhagia The menopausal symptoms consisted of hot 
flashes, recurrent dizzmess, and nervousness Durmg the 
year before operation, her sjTnptoms had been reheved by 
the mjection of estrogens A dilatation and curettage, 
done before treatment with estrogen was begun, revealed 
normal endometnum General physical examination a as 
negative, blood count aas normal, blood pressure a ns 
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W*>. Tbtn »»* w> «-rUehca of iK^iy «I 
wui'iai cod tW afiiu] aafcr wu awBii. A ss icnn 
uUTQiaAtikfatt 4 by I fay 5 cendcBMcr Unwnrm ■* 
TtsaestdoatfaBidilayct ituVM l period Bothtvbn 
mnd OT u Vi iaI th« c a i U vm Uft Botfa actm »cn 
•ormaJ >• rixt tad ifT«uuce. Ow of tWa muaWd 
vinl tfye tml to b« ifafkUy (faniDkei cm pm fartmB. 
VetkaeftW tcmifaowrd raet»mail»t faddcaetrtn 
Amt cf tfae fDdaDttmo MrA m krt«n ver« tUa tad 
aely nUtred ftaodt ifacnrtd ny rv VkJ ct of Rcmte, 
wUUtkjf thjt tfacre bad fates kttk corput ttUsm cfltct. 
Pw }K smifat (oQot Id( cfitntloD tfae tariret »«t etitktiy 
free of JUilu est tod Bemama, prrvlooily bo aoct da- 
tmtfot lyt tpli en, tod ibe kad tmij to »iiM 

hot ft ah StDcc the i wn mmce of hn (bt tat 

«ttJp faea rdtatd by the tsjfctiai rf cmnint . N tJ i u— - 
•cit, BtaUnted putkskriy hy omd^ natim b 
tW cpIfMtriom, bat Jat bq(n ta nea maoba tfttr 
eptntno A poadie txpfuatloa of ttaa ofatmttibm b 
that tha ruiiinil of tbt ottm tpartd tb« deataakv 
wppfyoftaai jy taaaehtaeiteot that tbtl^ rial hka 


(or then b tri dt ea that the fat* tf tht cerpat tatm h 
the <wTnn omj fat peoloDftd by cit r cy^ilL k am aoe 
TW IcidhgtiatJu* eat tJtaotpfotf Oita tihjuu aAa 
of byitcrtctaaiT lor fub^nrtbe ijuKism tf the type 
apnaead b tbb cue oUcht b« rtbatd by aay opm- 
OoB, ahhoeyb tbe dibuota) tod carruats rear fadon 
bad M aach tfTect. Tbt appeansca of the n«baJ Bo om 
udtftba actoaJ near trt oot r tlkfak w obana «f 
e*tj«cn ani^ doa they <r«e ■onaal U nrt Itb. 
AtByi af tbe eauttha of esu««m, p wrtK w p fc hotwees. 
ud pnmaadiol, bad they bea diaee (a lUt aw siiibt 
tata auj^died uatdid afajetOn erldnca. 

It teem* reuatutble to coodode Irm tit« expni- 
raaiU petaented tLat Uk pnioofatioQ ol tbe lll« 
of tbe corpon lutea m ibe nbbit (oOcrrlog h)-*- 
teiectomy b aiavd by tbe (poring of eTtroccnlc 
bemwne produced la the or|Vnl«m, probobfr by 
e i Dw ip g tolbcki In tbe oniie*. The wtu^ of 
\\otman (37) oad of Westm&n cod Jacobaohn 
(41) hu iboira tbe ImporUoce of tbe ptodoctlDii 
of caticfcn by the grufion fotUdea for the Don nal 
devtfeipcaent and msbtenooce of the coqsi* 
I teem in tbe rabbit 

It haj been reported that h>Ttcrect«n> laaltb' 
oat effect od the o%arian cyde in the Donkey (O 
oppoaton ( 1). and rat (35, 18) In tbe caae of tbe 
iQQoXev and tbe oppeonm, tbe ecpeninenla do not 
pnrs't that a tnoe piokngatKm of tbe life o! the 
CDTpas lateum doei not occur after hjaterectomy 
bat H appears that there u do proloDtatkn cm- 
ponbfe I that the rabtxt and gnloea pig In 
tbe rat tbe corpm hitenm of pacudopregonnev 
that h, loQordng maliog or mechankal ttlimibi 
Uco of tbe cer\ li, a mamtained by hjatereclomy 
«b& that fomuoa spanUneoail> m the abaence 
of mating rvsnTUui) luting only bouladayaaa 
compared a ih S to 1 in paeudopregnanc) htm- 
affected (j, ij) It h reaaotable t suppoic that 
h)'pophyse^ acti it> u rcapooslble for tbe dlf 


lercnt bebaekic of tbe coipon fata after ■«.-» 

or mechanical odutioo of tbe cm h, riect nts 

a idmoha might product greater « raore n> 
longed aecretioo of gooadotrepic bemnoa br Vt 

nhidUry The effect on tbe mepore hlea nyH 

be mediated tbroogfa tbe marfan oirtfi b\ ti* 
rthnnlatJon there of tha prodoction d c ttr ig n 
It b knowD that tbe corpora htea d tit ralti 
can be maintained by t^ Injectkn cf ore^ 
In the absence of tie hraftnii (jj. 40^ mJ 
that estrogen b essential for tb^ oermaj 
Dent aod malnteoancD (j7 41) Itnayfaethi 
faa tbe rat, without increased prodoclia d 
eatrogen ttlmnlated in the errary br tk krp*. 
cbva^ sreretian resolthig from copolatiaa, 
ta inaifSciept estrogen, e^en after h b (pared b 
by’Uertclainv to prolorg tbe \!fc cf lie co r p n 
hilea beyond 4 days. 

Erukscr cf tbe metaboGsm of tbe ahtgeobr 
tbe Dtena hai been brought (omrd (jq) 
Whether tbe endometrium or tbe atnine enrh 
b more Important In tbe utiluatlooof cttroinw 
cflomskia of mtiogen to kas aetbe onpoc-h 
b a mmticrt whidh if a nwn t t d, ciiitt bdp u 
»»plsiFi the cablnunte cf the orpoca btea h 
tbe ret Incident to Bterine dbtntkB by tn 

peOeta foQoving pregnancy Cm) TbetaMd 

estrog en (paring m^t be d I mp crtaoc* if k 
were foona that the endceBculam b (be ptala 
user cf ealrogen for with dbtestm d the drw 
by was peOeta there wooW be some redaclimrf 
the rodcmrtrlal maaa by pcoaurt, alihoie^ tb 
amount cd nrasck would be luueajcil o* 
hypertreiphy Cj*) S«h 1 mednai«i i» i-t 
geated by an expenmeot not la ci u ded io thefcre 
going data- Rabbit \ joj with one horn d tb 
nieras remo\ed recef -ed » to 80 rat bb® ° 
estregen, an amiu t uinall> lisafficienl U nnifr 
lain tbe corpora fai Intact tnhnak. Ch i the 
day p Tswrms ttrm mTafcd that the remuairt 
uterine horn waa greatly dtftoided 
(pj-ometrium), with rwuliing bypeitrtpby « c* 

wall and complete destruction of the eodaneO*’- 

Tbe remaining olerlnc nwade writhed jyptJn. 
as much or roort than the Dcrtoal hitsct rfori 
yet the corpora hi tea sere gnaaUr 
aer\Td microscopically perfrascolar c aary *^ 
noted in tbe ropjcnelrToni and the rrarti»«» 
mosdc lophultrln wasCH — lodicatingwi* 
iWty of the corpora Y 37* fT»y* ^ 
aaioe total aright of uterus rfcthed thejo^ 
dose of ertregen but itoaed no 
mamtenance or the corpora mhatev’er ^ 
geats that in tbe anfauU »llh the 
even tboogfa there was n»re icrine ^ 

oormaE) roffioent estrogen was 
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absence of the endometnum to prolong the life 
of the corpora lutea 

Whether the greater need for estrogen hes m 
the endometnum or the myometnum, it is clear 
that the size of the normal uterus determines the 
amount used From this it is interesting to specu- 
late on the possible sigmficance of the underde- 
veloped, infantile uterus in women It is con- 
ceivable that the production of estrogen by the 
ovanes might be such that, with the spanng 
effect of the undersized uterus, hyperestnnism 
of vaiying degree might result If estrogen in- 
hibits the gonadotropic activity of the hypophysis 
m the woman as it does in experimental animals 
(10, 27), It is possible that a relative excess of 
estrogen resulting from an undersized uterus 
might prevent normal estabhshment of the men- 
strual cycle It IS also possible that in some cases 
the excess of estrogen which produces hyperplasia 
of the endometrium might anse in this way This 
condition may be produced experimentally in 
women as well as m experimental animals by the 
injection of estrogenic hormone in large amounts, 
and increased excretion of estrogen in the unne 
has been reported in association with it (42) It 
IS accompanied by the persistence of a folhcle in 
the ovary (failure of ovulation and corpus luteum 
formation) The idea that the pituitary is re- 
sponsible for failure of proper development and 
rupture of the follicle is not new (43) The 
pituitarj' failure may not always be the pnmary 
cause, how ever Like the h^Tierplasia of the endo- 
metnum, it might result from hj-perestamsm, and 
the uterus, perhaps the endometnum itself, might 
cause the disturbance by not using up its share of 
estrogenic hormone In a recent report of the pro- 
duction bj estradiol benzoate of hyperplasia in 
castrated monkeys Cleveland, Phelps and Burch 
(7) noted that onh in animals in which the amount 
of the uterus had been decreased b) previous biop- 
sies, was hx’pcrplasia obtained It seems in these 
cxpenments that the size of the uterus (the amount 
remaining) determined whether or not a given 
amount of estrogen would have a pathological 
effect on the endometrium In the animals from 
which biops) specimens had been removed from 
the uterus, tlic effective amount of estrogen was 
greater because there was less uterus to use it up 
If the underdeveloped uterus stops the normal 
endocrine balance bj sparing estrogen which in 
turn inhibits the gonadotropic activitv of the 
pituilaiy , enlargement of the uterus might be ex- 
pected to remedv the situation bj decreasing the 
estrogen level and allowing the hvpophv'sis to 
the ov aries to more normal function 
the ovanan enlargement observed following the 


use of utenne stems (6, 9, 36), which by distenbon 
of the uterme cavity caused hypertrophy of the 
uterus, may be an evidence of this mechamsm 
Not only utenne and ovanan enlargement have 
been reported following the use of mtrautenne 
stems, but the relief of amenorrhea, dysmenor- 
rhea, and even stenhty as well It is possible 
that the uterus of inadequate size acts as a block 
to normal hormonic relations between the hypo- 
phj'sis and the ovanes by not using its share of 
estrogen The evidence suggests that a quantita- 
tive balance may be essential between the pro- 
duction and utihzation of estrogemc hormone for 
the normal function of the sexual organs m the 


The life of the corpora lutea of pseudopreg- 
nancy in the rabbit may be prolonged by removal 
of part of the uterus The degree of prolongation 
appears to be proportional to the amount of uterus 
removed 

An amount of estrogen insufficient to prolong 
the life of the corpora lutea of pseudopregnancy 
in rabbits with intact uten may mamtam the 
corpora lutea beyond the usual time when it is 
given to rabbits with a part of the uterus re- 
moved 

An amount of estrogen insufficient to prolong 
the hie of the corpora lutea in rabbits with intact 
uten may prolong it m a second pseudopregnancy 
after part of the uterus has been removed 
The amount of estrogen necessary to prolong 
the hfe of the corpora lutea m partially hj^terec- 
tomized rabbits is detemuned pnmanly by the 
amount of uterus remainmg 
A case is presented in which menopausal 
symptoms in a 44 vear old woman were relieved 
foUowmg subtotal hysterectomy, suggesting an 
estrogen sparing effect in the human being 
The possible relation of spanng of estrogen to 
the maintenance of the corpora lutea in ffie rat 
after hj'sterectomy and following distention of the 
uterus by wax pellets is discussed 

It IS suggested that in women with underde- 
v'eloped uten a condition of relative hvperestnn- 
ism may result from the sparmg of estrogenic 
hormone, causmg a block in the pituitary -ovary 
relationship by suppression of the gonadotropic 
activ ity' of the hvqiophyais 

C0VCLUS10^S 

Estrogenic hormone is spared by removal of 
the uterus The prolongation of the hfe of the 
corpora lutea by hvsterectomv in the rabbit is a 
manifestation of the spanng of estrogen produced 
in the organism 
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PRACTICAL CONSIDERATIONS 
OF OVARIAN TUMORS 

T he range of variety exhibited by the 
diverse types of ovanan neoplasms 
makes for difficulty in the surgical 
handling of these lesions For the surgeon 
who has facilities for immediate diagnosis by 
means of the fresh-frozen section technique, 
this difficulty IS obviated, more or less, but 
where such facilities are not available gross 
identification becomes a matter of paramount 
importance The following observations may 
serve as useful generalizations in determina- 
tion of the type of surgical treatment to be 
employed in individual cases 
Eighty per cent of ovanan tumors are cys- 
tic, and the majority of these are benign 
Twenty per cent are solid, and approximately 
two-tlurds of these are malignant 
Simple cysts usually are small and fre- 
quently are bilateral, are smooth of surface 
^d never contain papillary excrescences 
The lutein type of cyst will reveal a thin 
jellowish Ime on inner surface of its capsule 


Endometnomas are perforatmg cysts and 
adhere to neighbonng structures They pos- 
sess a tarry content and are accompanied by 
punctate bluish-black nodules on the pelvic 
peritoneum Conservative treatment may 
sometimes be employed provided complete 
destruction of ovanan tissue has not occurred 
Eighty per cent of cvstadenomas appear as 
unilateral, unilocular, or multilocular cysts 
with thin semitransparent walls Usually 
larger than simple cysts, they possess, like the 
aforementioned, smooth capsules free from 
superficial excrescences Whenever possible, 
however, they should be removed intact to 
obviate two dangers namely, soiling of the 
pentoneura by mucoid contents (60 per cent) 
and pentoneal seeding from “concealed” in- 
trac3'stic papillary carcinoma 
Fibrous papillary cystadenoma (intracystic 
and extracystic papillarj^ fibroma) may occur 
as a unilateral or a bilateral ovarian cyst, or it 
may be primary in the parovarium Usually 
unilocular, it possesses mtracj'stic or extra- 
cystic hard, white, warty excrescences Al- 
though papillary carcinoma sometimes is asso- 
ciated with this lesion, the combination is un- 
usual and can be detected by a softer con- 
sistency and more luxuriant villous growth of 
malignant portion In the benign papillary 
form peritoneal “implants” are not observed 
Dermoids may be readily recognized by 
their somewhat yellowish color and their 
opaaty Here again the surgeon should avoid 
rupture whenever possible, because the oily 
contents are highly irntative, ehcitmg a 
“granulomatous” type of pentoneal reaction 
Malignancy in a dermoid can be detected 
upon the opening of the C3^st Dermoids are 
bilateral in 10 to 15 ner rem nf 
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Qoctnt ipp«iriiig cj-sti on tire cootr»Utefml 
ovwy abcmld be diagnostlcilly aspintoL It 
Is sometimes possible to oat s «m»n dcr 
mold and thai presenre a rmmant of fimc 
tioning orarian tissue 
A papillary cystadcnocardnoma U cbatac 
teriied bj hitracysdc and eitracyiUc detkatc 
frond like aoeacences. BQateral in 35 per 
cent of cases partlculariy in !ti ertracystic 
fonn, the lesion Is associated vitb pcntooeal 
implants and with asatca. However in the 
absence of massive metastatic caking of the 
omentnm "almost-mlradei can be wrooght 
by removal of the primary ncopUam, with 
hysterectomy This happy result occuri after 
removal of leswoa principallv of grade 1 (Bn>- 
ders) but occaiunally of higher grade and 
postoperative roentgen therapy li used- 
In the more ondlffexentUtcd forms of cyat 
adenocarcfnnma, simple papillary e m csee Dc es 
are replaced by aolM nodules of tumor tissne, 
These oodnlet may appear on the Inside of an 
intact captole or may present themselves In 
the form of super^dal bcsMlariona. BQatenl 
ity b a feature in abotrt 40 per cent and solid 
caking of the omentttm raises the important 
qaesbon of operabQity In such cases me 
ts stasis will be found In the uterine cavity 
very frequcntl) This type forms the connect 
ing Hnk betw ee n cystic and solid cardnomas. 

Ovarian fibroma ts a sobd or solid-cvstic 
neoplasm nnHateral hi most of the observed 
instances. The ehmy smooth surface, pure 
white color and c r trr m e densltv on section 
are diagnostic features. Asdtes frequently 
■nd hydrothorax occaskmall) are noted when 
large ipcamens axe present. Faflure to keep 
this fact in mind may result m denying pa 
ticnts the benefit of surgical explorttkm for a 
tumor that a practically always benigm 
Primary solid ovarian cardnoma b btUteral 
in 50 per cent of cases and frequent!) b In 
operable because of local extension or distant 


metastasis. Removal b often powlble vki 
the lesion b encapsulated, but erra b ttii 
cirrnmstance leuiiience b commoo. 
hemorrhage, local adbraioos tnd nf.W7T 
acperficial projcctkms are anfsTonife ies- 
tnres espedally in large soft tamon d tk 
type The grade of the lesian b nsotOj 
the primary operative mortiHty rate b an- 
sidcrahle and the five year lurvlTa] rate b Ira 
than 30 per cmL When unilatcTtl, fcno 0- 
capcnbtcd Icsioas of lower grade art praot 
pTOgnofb is, m general good 

If the patient b an adolescent if the twm 
b nnilatera] encapsnlatcd, and of bnbBr 
cnnsbtency it probably b a dysgcmaacca. 
An Infantile otens b ctmfiimatoqr endarr 
of thb. Became thb tomor does not lead to 
spread rapidly and as it b very radkiCB)!' 
tive, snrpriamgly good results can be hsd era 
after IocslI removal of the leskn. It lepmsti 
the paradox of a grade 4 mihgunt 
whkh U accimpanied by a good pnposb 
Grairaloaa cxB tumor (dies can be (fsgDoto^ 
CD the basb of the bbtery Slxtr (A 
cent oerur atnemf women who have pai*d tk 
menopause, and rccurnHit petlodK “mnalrs*- 
tion-hke” fJwHtng b charactnbtjc. Tb 
tumor b unilateral solid tnd encspsolitot 
with a cut soiface whkh has the coiw tod 
consbtency of liver uoitge. The oler» 
osoally Is tsro to four times nonial da- 
Piognosb b good. Although awsemtht 
surgery may not be so Iroporiant among ddff 
women who have thb tumor the fanportmrt 
of preservation of the contrabteral CFraiy b- 
comes paramount m the young, for li it b tat 
removed pregnancy becomes possfUe 
Theca cell tumor b asaxuated with s 
leal history to that of tumco of tb 

granulosa cell group The ncoplaim b kW 
and resembles fibroma. A jtDow cokr 00 
tutface and on section makes possible a pw* 
It imially b benign 
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Finally, mention should be made of meta- 
static tumors Ji the lesion is bilateral, sohd 
and encapsulated, if it is nodular on the sur- 
face and mamtams the general contour of the 
ovary, if the cut section is of "rubbery” con- 
sistency and “retracts,” then search should 
be made for a primary lesion m the gastro- 
intestmal tract When these metastatic le- 
sions are present twisting of the ovanan 
pedicle may occur and the tumors therefore 
should be removed Hysterectomy, however, 
is in this particular mstance a useless proce- 
dure, because the ultimate outlook is, unfor- 
tunately, hopeless 

Sw Benjamin Brodie has wisely said, “When 
we know not what to do it is best that we do 
nothmg ” Perhaps, however, “what to do” 
about ovanan tumors may become more ap- 
parent through judiaous evaluation of these 
sunple rules of diagnosis 

Malcolm B Dockerty 

PHYSIOPATHOLOGICAL 
SIMILARITIES OF SHOCK 
SYNDROME IN PREPERFORA- 
TIVE APPENDICITIS 
AND CUTANEOUS BURN 

T he pentoneum is approximatelj'^ 
one-one-hundredth the thickness of 
the skm and is sparsely supplied with 
blood vessels, nerves and lymphatics, while 
the skin IS abundantly supplied The total sur- 
face of the panetal and visceral pentoneum 
and that of the skin are approximatelj"^ the 
same Both are composed of epithelial and 
connective tissue cells, m both, heahng fol- 
lows partial devitalization by replacement of 
these cells, both the pentoneum and skm 
protect Antal inner structures, both act as 
bamers to bactenal invasion, both are nor- 
mallv moist to prevent or reduce surface 
friction, and, both absorb and secrete 


Subchmcal pentoneal shock is so designated 
because, precedmg chmcal manifestations, 
evidence of the shock syndrome is to be found 
by chemical analysis of the blood Hemo- 
concentration and dimimshed plasma and 
blood volume precede and accompany these 
chmcal manifestations Occasional cases of 
preperforative appendiatis produce this tj'pe 
of shock Chmcal pentoneal shock is present 
dunng the termmal phases of a spreading 
pentomtis It may be masked by the symp- 
toms and signs accompanymg the pathological 
changes which are frequently sudden m onset, 
as m the case of acute perforation of a duo- 
denal ulcer or an acute pancreatitis 

Erythema, widenmg and prolongation of 
capillary and lymph vessels, extravasation of 
plasma mto cavities and tissue spaces with 
assoaated hemoconcentration, and hypo- 
protememia, followed by diminished red cell 
volume, occur in patients with preperforative 
appendicitis and cutaneous bums of moderate 
degree In the pentoneum, the gross changes 
are not as evident as m the skm where the 
injury mduced by the heat causes dilation 
of the capillanes with mcreased exudation of 
plasma through the capillary walls The cause 
of the dilatation of the capillanes m the pen- 
toneum is the action of bactenal toxms but 
the end-result, mcreased capiUary permeabil- 
ity, IS identical The loss of plasma accom- 
panjung bums is external and mterstitial In 
preperforative appendiatis, the flmd leaks 
mto the pentoneal cavity, mto the prepen- 
toneal, panetal, and visceral pentoneal tissue 
spaces and mto the deeper coats of the mtes- 
tme or stomach adjacent to the lesion 
The extravasation of plasma in bums occurs 
immediately and attams its maximum m point 
of time and amount m from 36 to 40 hours, m 
preperforative appendicitis m man and m the 
preperforative induced gangrenous appendix 
in the dog, we ha\e collected plasma m 
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aiDcmiiU soffidtnt to be uuJyied lor protdns 
within a period of a bourt. The aiuiunt of 
plasma Io» In bums ^*a^ie« with the extent 
and se\-erit^ of the lesion. 

In 1030 UDdeihUl Kapibur sod Ftah 
estimated from cipcnmcnli on labfafU that 
a man weighing 65 Idlograma who baa aua- 
taJned a soperfidal bum in\'ol\’ing one sixth 
of his bod\ tinface will ha\t lost 70 per cent 
of his plasma wilhm the hnt 14 to 36 bcnin 
a total of 3 500 cubic centzmeten If ooe'thiid 
of the bod\ surface wrre In\*oIved 7,000 cubic 
centimcten, the limit to which the organism 
ma\ gl%-e up Its resmt water if It Is to main 
tain blood \'oIun>e constant Estimations of 
the amount of plasma which fewks from the 
bktod i-eatels Into the peiItor>eAl <svlt\ and 
tissue spaces are not so dehnUe Iq one pa 
tint with pnpcrforath'e gangTenous appeDdb 
dtii— male wdght 30 kflognmi— 400 cdMc 
crataneten of plasma were estimated to have 
been present (n the peritooeal ca%‘it> \o at 
tempt was made to judge the apiparenlh large 
amount of 6 \nd lost in the perperitonoal. 
parietal, and vltceral pentODeal llaue spaces. 

Chemical examfoations of the fluid which 
crtra\'asatet from the blood folkmiog burns 
and Into the peritoneal cavit) id preperfora 
tl\T aj^wndidtia show that the proteins and 
clectroKtes arc approtimatel> tbc sairw in 
1930, Xlciver analj-xed blister fluid and fooDcl 
total protcms to be 3 7 per roo cubic centi 
meters and chloiides 59 \Ne ba%T just re 
ported that the protein content of the peri 
tooeal exudate in prcp erf orath-e appeodlaUs 
Is appTDThnatdy the same as blood plasma 
and that apparcnll) a rclatKmshfp exists be 
tween the type of the pathological lethm and 
the albumin -globulin content of the blood 
pl»jTn« A\e ba\T also demonstrated that tbc 
plasma chloride Irvel in picperloeamt ap»- 
pcndidtls is adequateK maintained Id igjo 
boderhlll obser^Td that in bums as much as 


36 per cent of tbe sodlnm chloride o/tV Uni 
ma> be lost without caanng altnatka h de 
chlondc content of the Wood. 

In both luperficiaJ cutaneous bomj laJ fc 
the peritoneal changes scconduy to prtpr 
fortUre appendldtls in man aid WoaJ 
Rangrenoos aygieodii in dogs, reibswptw if 
plasma occurs. UoderhlU has ibo^ tbi 
whDc In the early stages of a bura the rf 
change* m the capillary permit the ntirrvi 
tioo of plasma, rrahsorptioo bto LbeapSjr} 
doe* DOt occur until appcnsfanatriy lie Icrt}- 
rth hour Our observation In dogs show that 
aa tbc VoesUxiag process (aa earl; sppee&ul 
perforation walled ofl bj a fibroui eiwbtr id 
heient loops of lntc»line or omentiDl 
gresw* toward tbe stage of abscess lonodca 
the amount of peritonea! exudate dinaBiJicL 
This occur* usmiJIy 4S boon after fiptbo d 

the aj^wndir. It wdJ be of Impertisce to dr> 

lennlne what eSect Ihli re*i«jptica bs m 
total atculator. protdn cootent of bind 
Thus, while there are some aaateeued 
ftructuraJ diflereoce* In the perilooeom od 
skin numerous do* KinJlarille5ma\ 
Subchnkal shock Chenwconcenlratija, hfl h 
plasma and blood i-olome denta* b sme*! 
of dreuJatIng protein) occurs b both perpetfe- 
ratne appcndlalh in man aad toditced jci 
g r e o c of the appendix in dogs and In ttperidJ 
bums in runn. loocased penneibiStJ ^ 
capillaiie* occurs b both preperlotstm tp- 
pendHdtb and b cuUoecrus bums In bothira 
aodlbedog ThcthncofippeaiuJCtc/ph*'^ 
In tbe mtentitia] spares and b tbeperitm™ 
cavdty the amount 0/ pbsma loss thej*’*® 
and clecjrDl)-tk cootent and the pbcn«*B^ 
of reabsorption of plasma b shock due to it 
action of the pentooeum to preperf®**^ 
appendidtis b man and loduced 
the dog and to tuperheial cnUDCOui t«res ■ 
roan are all simfUr JoiwO Bowrs 
j aRrrsirt** 
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REVIEWS OF NEW BOOKS 


A BRIEF hooV, Subacute Bacterial Lutlorarditis,' 

IS presented b\ Emanuel Libnim and Charles 
R Fnedberg and edited b\ Hcnr\ \ Clins 

tian 

In the foreword Ilenrv \ Christian stats', that re- 
cent ade’anccs in chcmothcrapv have made possible 
a new therapv of manv infectious di'cascs but for 
manv of them the results remain far from satisfac 
tore He commends this \ olume to the reading med 
leal public because of the need for earlv diagnosis of 
subacute bacterial enilocarditis if more eflictive 
therapv is to be po-sible 

The authors eminent authorities with life long in 
tere=t in the di-ease have drawn from the wealth of 
their personal experience and the world literature to 
present a complete well balanced studv of a diflicult 
subject 

In the classification of bacterial endocarditis thev 
prefer the term subacute c\ cn in cases lasting a v car 
or more, because these prolonged cases are not rcallv 
chronic in the 'cnse of glomerulonephritis tubcrculo 
'IS, or valvular heart disease Thev recognize it as a 
common disease and one of them (1 L) observed 
personallv looo cases from 1800 to 1030 
In a brief but conci'e di'cussmn of etiologj thev 
state that in over 00 per cent of the ca'cs the causa 
tive organisms arc nonhemolvtic streptococci usu 
allv of the alpha (viridans) vanctv \s a rule it is 
the patients with valvailar ilefecLs who have few or 
no svmptoms who are most subject to the di'east 
The svmptoms of the disease are thoroughlv dis 
cussed and special attention giv i n to tho'c w Inch ap 
pear after "gnppal” infections, ojierativ e procedure, 
pregnanev and puerjienum, but it is often not pos 
siblc to sav whether thc'c associations are merclv 
comadental or causativ e 

Eleven pages with 7 excellent illustrations are 
given to the essential discussion of pathologv 1 he 
fact IS stressed that the fundamental feature of the 
disease is the presence of bacterial v cgetations on the 
heart valves which contain bacteria and are readilv 
washed off into the blood stream giving rise to the 
bactcnemia, toxemia, and the occurrence of embolic 
phenomena 

The s> mptom complex arises from the endocardial 
involvement or its complications The earl> com 
bination of s> mptoms is such as to simulate a v arietv 
of diseases with rc’sulting confusion and the authors 
have given close attention to the general signs and 
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sv mptonis with spicial reference to the involvement 
of individual organs 

The recognition of mild cases and the diflereiitia- 
tion between the “bacteria free stage ’ and “rccov 
erv ’’ arc emphasized 1 hesc terms arc arbitrarv and 
were introduced bv one of the authors (L L ) some 
vears ago Fheir concept is completelv expressed in 
iS jiages with 7 illustrations 

In the general discussion of prognosis, the authors 
state that thev have iicrsoiiallv observed at least 25 
casts of sjiontaneous rccov erv Twelve of tlicsc arc 
reported in detail and art called recovered cases 
I hev re'comincnd that prophvlaxis be elirected par- 
liculariv to erases in which there is a valve lesion 
causing no or but trifling discomfort \11 infection 
should be avoided, eliminated if present, and one of 
the new chemotherapeutic agents should be adminis- 
tered before and after surgical procedure 

I he authors disciiss all of the acceptable forms of 
treatment and conclude that while therapv remains 
unsatisfactorv chemotherapv , particularlv the use of 
sulfapv ridinc seems to offer the greatest promise of 
cure The importance of general supportative meas- 
ures, earlv blood transfusion, and the need for a 
more eflectivc chemotherapeutic agent arc empha 
sized rhisvolumciseasj toread,intcrcsting,andcom 
pletc It IS a valuable asset in anv medical librarv 
but especiallv to the student of medicine and the 
busv practitioner Gi orci C TuRNnuee 


T ill volume of 807 pages bv Dr Rugelmass on 
Bliiod Disorders ill CInIdrcii' indicates somewhat 
the vast amount of material that has accumulated in 
this field I he boob was written for practitioners 
and pediatricians to help solve blood problems seen 
in cvervdav practice in sick children The order of 
the various sections of the book arc ns follows (i) 
the hcmojvoietic svstem embracing the blood and 
blood forming organs in health and disease, (2) 
the crvthron embodv ing the normal red cell mech- 
anism, the anemias, pol> cv themias and pigment 
disorders (3) the Icucon comiirising the normal 
white cell mechanism, the mjcloid, Iv mphoid, and 
monocvtic disorders, and the leuccmias, (4) the 
thrombin covering the normal clotting mechanism 
and the essi ntial and vascular hemorrhagic dis- 
orders (5) the reticuloendothelial sjstcm indudmg 
the normal mechanism and congenital lipidoses, 
(6) finallv the blood picture characteristic of svs 
tcmic and infectious diseases 


rh I) Sc I) Spec London Nev,\orL and Toronto Oxford Unl\ci^it\ 

Prc»^ 1941 ■' 
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Tb« bfM h ttofical oalUact precntox e*cli chap- 
ter afc IstrmtiBC and etefnL At Uit md of tno 
bool arc ■ Uood pcmaij aad outUoe ol tymptom 
dlaxDoala 

'111 book { [ublkbed oo |V3**7 paper and tbc 
format make^ for eaiy reai&if. Th boM it wnttea 
lo an atrrmrix icnenl maai>er There arc few 
tpecfbc rcfmn cc t t the toorce of material in tbe 
body o/ tht Iret. A few key reference* are dded 
t the end of etch chapter Becante of treooent 
repetition in certain Kctloot, th abe of the book 
cooM probably be reduced contidenbiy bmmiat 
itatanenti prevnted factually art ttOl oootnrvct ila l 
in the beid of bematofeirr e.b tb* pre^ene* of 
fptenic bormoo the rdadoo c? tocalM vl taenia P 
t Ta*etilax pvrpnra is maw, tbe ate of diet for 
acTtatinf tin diottinx lioie of the blood, etc. 


Tbe IDaUratk* of blood oD* ta pa« • h ft, 
tame a* that ia WhUby aad BtfUoo 
lA* BUtd bnt DO acknowledfment of tW «ora 
(irtiL 

Tbe daatibcalioa of the aoemk endntkkoi 
Ia«i, ddWency dnpoletic, rt 

betaocrhajlc, b d*pl* and practfcal TW t«B, 

oc beroolrtlc nemia and b«»jofThi(r dhet^ er 

en«klly cDfflpTebentire. Reprr^tUn a^k 
toHcs {Onttrale manr aapect* of tW nrkm 
dboedert. 

(t b qne^ion bother there b defwte mf 
for book of thb trpe. Mcnt cf the ofgrmtn 
needed by the peactitioorr can be obtabd Irvt i 
tDod lenml leit on bcmaloloicr TV 
wfll probable had tbe rohuae tncfel ai i rdoeta 
toorte. niaouLtu 
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Tm: GDCOLU. SURGEOVS APPR OtQt TO THE 
raiOBLEMi PRESENTED B\ FRACTtrUES AND 
OTHER TRAOHA 
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1942 CLINICAL CONGRESS IN CLEVELAND— A WAR SESSION 


AS the Stevens Hotel in Chicago has been 
/\ taken over by the Army for its Air 
\ Corps Training School, it was necessary 
X JL to make a change m the plans for the 
1942 Clinical Congress The date and place of the 
1942 session have been changed to November 
17-20, in Cleveland, with headquarters at the 
Cle\ eland Public Auditorium, M'hich provides 
exceptional facilities, so that all activities of the 
Congress, excepting the clmical program, will be 
located in that building 

Under the direction of the Board of Regents a 
four-day program is being developed for the 
Ihirt) -second annual Clinic^ Congress, xvhich xvill 
be based upon the many medical and surgical 
problems that arise out of the prosecution of an 
all out effort to xsnn the war, emphasizing the 
needs of the rapidlv expanding medical services 
of the Armj and Navy and consideration of the 
spcci il problems related to the increasing activi- 
ties for civilian defense These subjects xvill high- 
light the programs for the scientific sessions at 
headquarters md mil provide the basis for many' 
clinical demonstrations at the hospitals 

CLtNICAL BROGR-AM 

1 he surgeons of Cleveland hax e organwed with 
Ur Thomas E Jones as chairman and Dr John 
W Hollow ai as secretary of the Committee on 
\mngemcnls The committee plans to present a 
program of operaUxe clmics and demonstrations 
that will proxade a comprchensix e showang of their 
clmical aclixitics in all departments of surgery 
at the Western Reserxn Unixcrsity School of 
'^ledicine and the approx ed hospitals of Clex-cland 
Under the leadership of this committee, represent 
atixe of the interests of all surgical specialties, a 
complete and x-irieal program is assured for all 
"ho attend the Congress The four dax program 


EVECUnVE COMMITTEE 


Thomas E Jones, Chairman 
John W Hollow a> , Secretary 
Arthur H Bill 
Abram B Bruner 
John F Comgan 
Clarence X\ Engler 
Samuel O Freedlander 


C Lee Grabcr 
John E Hannibal 
Carl H Lenhart 
Thomas P Shupe 
Abraham Strauss 
Olix er A Weber 
Theodore A Willis 


Will include a presentation of the latest advances 
in diagnostic methods, surgical technique, opera- 
tive procedures, pre- and postoperative care of the 
surgical patient A preliminary chnical program 
IS being prepared at the direction of the Com- 
mittee on Arrangements and wall appear in the 
October issue of this journal and the September 
Bulletin of the College It is to be noted that clinics 
and demonstrations vail be held m the hospitals 
on the afternoon of Tuesday', Nox'cmber 17, and 
the mormngs and afternoons of succeeding days 

The chnical programs at the hospitals wall be 
arranged to include a vade xanety of subjects m 
general surgery', obstetnes and gamecology, frac- 
tures and other traumas, neurosurgery, thoracic 
surgery, orthopedic surgery, urologx, ophthal- 
mologx and otorhmolary'ngology In the final 
program the presentations under these classifica- 
tions xxall be so correlated that the xasiting surgeon 
may dex ote his time to those clinics dealing wath 
the special subjects in which be is most interested 
During the Congress the complete detailed clinical 
program for each dax will be posted m the form 
of bulleUns at headquarters dunng the afternoon 
of the preceding dax and distnbuted in pnnted 
form each morning 

CFNERXL XSSEMBLX 

The opening "ai^sion of the Congress, at 9 30 
on Tuc'idax morning, xxall be a genera! assembly 
at hindquarters for surgeons, hospital representa- 
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chairmanship of Dr Owen H Wangensteen, of 
the Universit} of Minnesota, a committee is for- 
mulating plans m detail Through this forum, 
which wll be held on Wednesdaj , Thursday and 
Friday mornings, an opportunity will be giyen the 
younger men, representing vanous uniyersity de- 
partments of surgerj', to present the important 
results of their clinical and experimental research 
work before a large surgical meeting Heretofore 
these younger men haye seldom been able to 
present their original w ork and ideas, since many 
of them haye not yet qualified for membership in 
the pnncipal surgical societies 
Surgery today is concerned not only wuth 
anatomy and patholog)', but to a growing extent 
with physiolog}', chemistri', and physics Hence 
It IS felt that the presentation of selected matenal 
of this type broadens the Climcal Congress pro- 
gram and IS of great benefit to the surgeons at- 
tending the sessions 

No prepared discussions are planned but op- 
portunity to ask questions will be afforded Ten 
mmutes is allotted to each presentation Some of 
the best examples of new and highly constructive 
developments m surgery are expected to be pre- 
sented m these Forums 

SURGERY OF TEE EYE, EAR, NOSE AND THROAT 

Operative clinics and demonstrations in surgery 
of the eye, ear, nose and throat will be given daily 
at the hospitals In addition, the general program 
of the Clinical Congress includes many features 
of speaal interest to those surgeons whose prac- 
tice IS limited to ophthalmology and otorhino 
laryngology Also planned for tins group are a 
senes of clmical conferences on Wednesday, Thurs- 
day, and Fnday mormngs at headquarters In 
these conferences subjects of timely interest to 
' speciahsts in these fields, will be discussed m 
small groups Outstanding men will lead the dis- 
cussions and opportunity will be provided for 
questions and participation 

Programs are being prepared for panel dis- 
cussions on Wednesday, Thursday, and Fnday 
evenings Preceding each morning and evening 
session, selected motion picture films on subjects 
related to these sjjecial fields wiO be exhibited 

hospital standardization conference 

The twenty-fifth annual Hospital Standardiza- 
tion Conference will opien at 9 30 on Tuesday 
morning, m the Cleveland Pubhc Auditonum, 
with a general assembly of surgeons, hospital 
/ representabves and others, the program for which 
J appears on a preceding page In his opening address, 
t)r Irvin Abell, Chairman of the Board of Re- 


gents, wnll summarize the results of a quarter of a 
century of work in this department, and will offi- 
cially announce the 1942 list of approved hos- 
pitals, hospitals approved for graduate training in 
surgery', and approved cancer clinics 
The subjects to be discussed at the Tuesday 
afternoon session have to do wnth adjusting hos- 
pital administration and services to present war 
conditions, maintaining essential man power in 
civilian hospitals, the needs of the armed forces 
for medical and nursing personnel, and include a 
special report on what has been accomplished in the 
Canadian hospitals m respect to these problems 
A senes of panel discussions is planned which 
are to be centered around a general theme, ivith 
discussion of vanous aspects by w’ell-known au- 
thorities One panel wall deal with the newer 
procedures in therapies developed dunng the war 
Other panels will deal with shock, flesh wounds, 
bums, fractures, head and chest injuries, and their 
administrative or service significance The problem 
of maintaining standards of serxace for medical 
staff conferences, pathological, x-ray, and anes- 
thesia services will be discussed m another panel 
Under the title of “Responsibility of the Adnunis- 
trative Staff in Deabng wath Common Emergency 
Procedures,” the subjects to be presented include 
post-tonsillectomy hemorrhage, respiratory' ob- 
struction, sudden collapse of postoperative patient 
due to pulmonary embolus, respiratory failure, 
acute cardiac attack (coronary thrombosis), sud- 
den collapse on operating table, hemorrhage 
(acute and postpartum), and acute poisoning The 
problem of maintaining adequate medical records 
in civilian hospitals will be the subject of an- 
other panel Participating in these panels will be 
surgeons, surgical specialists, pathologists, anes- 
theseologists, and hospital administrators The 
program will include especially arranged group 
conferences and demonstrations in selected hos- 
pitals, open forums and round-table conferences, 
and the showing of motion pictures of especial 
interest to hospital personnel The aim is to pro- 
vide features of mterest to all types of hospital 
workers, administrators, department heads, per- 
sonnel, members of the medical staffs, and govern- 
ing boards 

Sustained interest in the College program of 
graduate training m surgery and the surgical 
specialties has been evidenced by the majonty 
of hospitals suitable for such training Oppor- 
tuniUes will be provided for the discussion of indi- 
vidual problems Many reports have been re- 
ceived showing that strenuous efforts are being 
made by most hospitals to preserve the essenUal 
features of their program despite the loss of men 
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TRAUMATIC SHOCK— A CONSIDERATION OF SEVERAL 

TYPES OF INJURIES 

ALFRED BLALOCK, M D , F A C S , and GEORGE W DUNCAN, M D , 

Baltimore, Marjland 


I N all tj^pes of diseases and injunes the 
ideals to be sought for are early diagnosis 
and effective therapy A number of fac- 
tors militate against the accomplish- 
ment of these objectives in deahng with the 
conglomeration of abnormalities which are 
grouped together under the term shock Even 
those instances of failure of the penpheral cir- 
culation about which we know a great deal, 
such as that which may follow simple hemor- 
rhage, become complicated when considered 
together with manj other types, some of 
which may have no relation whatever to each 
other It might be wnse if the word “shock” 
could be abolished, but common usage makes 
this impossible at the present time Since the 
word will probably be retained, it would be 
helpful if a descnptive term could be used w ith 
It such as shock following hemorrhage, shock 
following bums, shock follownng trauma to 
large masses of muscle, shock following crush 
mjunes, postoperative shock, and so forth 
Manj efforts have been made to find a uni- 
form means of diagnosing carh or incipient 
♦u the problem is complicated bv 

the all-mclusi\ e use of the w ord shock It will 
be \cn surpnsing if a constant earh diagnos- 

Tol^'to ^VU} Lecture Jeln-ered at the Lmter4il> of 

Or Duncan W niiam Stewart Hal^ted Fellow m SurEer> 
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tic alteration which is common to all tj^pes is 
found The most hkely possibility lies m the 
detection of a dimmution m the w hole blood or 
plasma volumes m the traumatic type of 
shock, and these determinations have not yet 
been perfected to the extent that they are 
practical under most emergency conditions 
The findmg of hemoconcentration is of x'-alue 
m those instances such as bums, m which the 
fluid which IS lost IS plasma rather than whole 
blood, but it IS not the usual earl) observation 
when red blood corpuscles as well as plasma 
arc lost At an) rate, efforts which are di- 
rected tow ard the determination of the earh 
alterations should continue, for it is generalljr 
agreed that significant alterations of the sys- 
tolic blood pressure may be a late finding * 

Discussion in this paper will be Imiited to a 
consideration of four tipes of injunes, nameh 
blast, bums, crush injunes, and trauma to 
large masses of muscle Careful clinical stud- 
ies are few m number, and it is for this reason 
that much of the discussion w ill deal wath ex- 
penmcntal observations 

BLAST 

Except for the observations of Hooker on 
the effects of blast on the artenal and venous 
pressures, little was known about the nature 
of injun until the present war The BnfwF 
have rcpor.cd a number of cases m vvh S 
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due to the impact oi the prevure compoDoit effect* by prrvcntfag loc* of 8nld nlkr tki 
on the body wall and that the teckicu can by (topping the abaoeptioo of torict. Tba 
occur when the suction coenponent b eiduded remits ^ve bees coohnned and anpiidb 
It is fonod that fa animal* exposed to Ugh Uarhfa* and other*, hfost of the c x rcT t aa m 
blast preamres, concussfan doa not occur have been of rclstfvelT ihorl duntlMiadth 
There are a nomber of waya la which blast reaults do not exdwJe the po*£bfl}tT d lb 
may cause death Immediate death unaaacy- ddeteriouseffecUofilovIyacdQgdeneifm- 
dated with exteroil trauma fa some isstancca tioo products. Loofer eapenanti incBc 
U dw to ocduiloQ of the larger btoochl bv ph cited b\ the neceasty of cxdaoM 
blood dot Z>elayed death Is doe osoall} to anesthesia 

pulmonary edona, and fat* often to fatraperf* Approxlntately 80 per cent of deaths vfai 
toueal hemorrhage- are doe to bom* oernr wlihfa the first * ini 

The e ip erimental stndk* enfadde very It U m the etri\ stare that the local 
dosdy with the dinkxl observation* in that plasma b such apromlnent femtere. Ubaql 
IntrapoliDoiiary bemcHThare b the most ire podtire proof biacklsg, it bUhely thstkftr 
quenl finding Thi* b at least one coodlUon tion and toxemia jiay an bnportint put b 
fa which the mtraxTDoui administration of the cause of deaths which ocenr 24 
large quantities of blood and blood nbstJ later following a born \ldrkh sa ys tbt ste 
tutes aeems to be cootraindkated. The use of there b no fafcctron there b no toxt ah. » 
oxygen and morphine b fadicaled. The fa there 11 a good deal of evidence which 

ducrion of gene^ ancsthciU b oontralodi the toxemia tbeon ^Tboo and ha tM oo^ 
cated- (ji) found that e«jnafliild|TadBiIlytfl)^ 

toxic products. Drinker and hfa ***^^ 
It has been often stated that this U a burn- (n) have obtained evideoce rec mtly th^ ™ 
war ” and It b rather generally agreed that at lymph which b collected from a boniri u® 
the present time there b do one typ< fa exerts todc effects on snbsequeBt 

Jury that b mote Important or more frequent- AH are agreed that a* a result o/bamW^ 
UodethiD Blalock (4) and others have shown u a great lot* of plasma from the Wood ttitm 
that bums result in the k>^ escape of plasma There u tome differenre of optnkmu to 
from the blood stream In 1931 oat of os reUtivx rhle* of local and of geoerelb* “ 
(A-B , 4) stated “It b impoasible to escape canse of pertpheral circulatory £*«^ ^ 

the fact that the loss of such large amoontaof our opfato that the early loss 
whole piaima Into the burned area must play mainly local and that the fOirtsl ^ 
an Important part fa amlng a reduction fa iatcr Regardleas of when the ^ 

the blood p res aur e as a result of the rflmfao best mean* of pJT^mung or treatfag tsf 
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ulatory'jfailure consists of the intravenous 
^ministration of large quantities of plasma or 
erum The mjection of large amounts of solu- 
10ns of crystalloids is contramdicated because 
t may result m a further depletion of plasma 
irotems (3) If the quantity of plasma which 
s available is limited, the initial injections 
ihould not be very large, smce it has been 
ihown by Rhoads, Lee and Wolff that the loss 
if injected plasma is more rapid dunng the 
larly stages foUowmg the bum than it is sub- 
sequently These observers have found, what 
ivas previously only an impression, that the 
application of tanmc aad reduces the local 
loss of plasma 

Smce it appears likely that under most cir- 
cumstances blood plasma will be avadable for 
the treatment of patients with burns, the cry- 
mg need is for some product which will de- 
crease capillary permeabdity or for an agent 
which will destroy the hypothetical toxic 
products which return to the general circula- 
tion from the burned area In addition, there 
is a need for a cheap, rapidly drymg local 
agent with antiseptic properties which can be 
apphed quickly The present war will prob- 
ably result m many advances m the general 
and local treatment of burns 

CRUSH INJURIES 

Several articles appeared before and dunng 
the first World War m German penodicals on 
the effects of cmsh or compression mjunes, 
and it was noted that peculiar renal lesions 
may occur The condition then appears to 
have escaped attention until fairly recently, 
when the British medical literature has con- 
tamed reports of a number of cases Most of 
these crush mjunes have occurred m assoaa- 
tion with air raids m which persons have been 
trapped beneath fallen d6bns 

The essentials of the chnical history and 
observations are as follows 

1 Compression of limb for several hours or longer 

2 Crushed ischemic muscle 

3 Frequently local anesthesia 

4 Swelhng of extremity, hemoconcentration 

5 Shock, favorable response to therapy 

6 Progressive ohguna 

7 Unne contains albumin, brown or black granu- 
lar casts Gross blood in some cases 

8 Uremia 


9 Jaundice, rarely 

10 Gangrene of mjured extremity 

1 1 Death in approximately two-thirds of reported 
cases 

The autopsy findmgs which have been re- 
ported include the foUowmg 

1 Muscle necrosis 

2 Kidneys enlarged, moist cut surface, pallor and 
mottling of cortex, congestion of pyramids 

3 Homogenous masses in Bowman’s capsule 

4 Necrosis and regenerative changes in cells of 
2d convoluted tubules 

5 Increase in interstitial tissue about these 
tubules 

6 Brown or black granular casts in 2d convoluted 
tubules 

7 Tubulovenous lesions consisting of aneurysmal 
bulges in ascending bmb of Henle’s loop ivith dam- 
age to tubular epithebum and adjacent venule 

The vanous forms of treatment which have 
been used or suggested include the following 

1 Treatment of shock 

2 Promotion of diuresis 

3 Alkalinization of unne 

4 Intermittent positive pressure 

5 Amputation (fatal result) 

6 Multiple incisions into extremity (fatal result) 

7 Tight bandaging of injured limb 

8 Tourniquet with mtermittent or slow release 

9 Atropine or papavenne (relief arterial spasm) 

10 Adrenal cortical extract 

We have attempted to reproduce the condi- 
tion experimentall)’^ After the employment 
of several methods, such as the apphcation of 
a tourniquet to the thigh and the compression 
of an extremity between the flat surfaces of 
boards, it was apparent that the degree of m- 
jury to the tissues was not sufficiently great 
The method which was eventually devised 
consisted of compressing the thigh between 
uneven surfaces This was accomplished by 
fixmg tnangular strips of wood on the mner 
surfaces of two boards The strips were 
arranged so that their coaptation would result 
m an interdigitation or cog-like arrangement 
when the two boards were placed opposite 
each other on the thigh, and approxunarfon of 
the boards was caused by shortenmg the 
springs which were placed at the four corners 
A groove was made m the center of each of the 
msets of triangular strips of wood When the 
press was m place these grooves corresponded 
to the course of the femur, and thus the greater 
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p«jt of the pmwre wu oo the Wt tlisuc* of 
the tMA ntbcT than on (be famrr Tbepfe*- 
mrc vnich vu tnacnUted to the Uilgh «mi 
ipprozimAtel) 500 pouodi. Medium find 
■nfm.k with wdl dcwloped moide* were 
d»*en TbeorenwtAasoiQy WtlapUcefor 
5 hour*. P»m mu pceveot^ by the lae erf 
EkcmbaUl tad morphme. Further deUiU tre 
(iven la t prertoui trtide (9) 

Nlarteen control erperijnenU were per 
formed hi which the pre« wu applied m 5 
b:>un, tad DO fona of tbenp) wuctrriedout 
after lu remo^tL Tbeonlyd^lbctattltera 
tiotu whii were ooled durm^p the 5 hour 
perkid were the tK>etrancr of bIo« celU 
ind albomin in oruie. The nonprotdn 
nitio^ and plaama creaUnc lev'dj hicreajed 
lUchUy la tome anunah daring thb time, and 
idight mcreue fa orfaary creatfae wo found 
In lome of the animal a- No dgniheant altera 
tioQ* fa blood praaaare, polae rate hematocrit 
reading reiplratory rate, or rectal tempera 
ttnr were obterved during thi» 5 boor period. 

The aJteratiofia which occarred following 
tl* removal of the preu were pronounced 
The ajtenal prenuie usuail> deomed imme 
diald} and remained depreiaed for a few tec 
ondi before retaming to orofaxntto the nor 
m«t le^'el- Beguming 15 to 30 muiiitea later 
there wu a tlowiy progTc a rivT decline m arte- 
rial uiood preamre until death enaued. The 
prearare had usoalh dedmed about 50 mllll- 
meten of mercor^ at the end of 4 boon after 
rcn»\tJ of the preaa. ProgreaahT hemococ 
centration occurred fa all experiroenta except 
00c the average inoeue at the end of 4 houn 


taking 44 per cent abo^e the aetnrf krd 
Gro0 dhcolorarioo of the urine due toUari 
andpiomlbl) myohenugtobfa wai noted tl dr 
end of j hour loflowfag removal of the froi 
Red blood orD caita and frannhi oiti iw 
obaervtd fa moat of the expCTimcjJtJ, to thee 

could not be definitely Id m tl fie d n tie fajt 
dark brown caau deaaibed m bnmao cwi 
Blood and minary chankiJ chtogcj iadaW 
an eJevatloo fa noopeoteiB mlrogeo nt 
ooaae In pl»«nv« cjtatmeand onUabelerd' 
and creatfauria. EJghteffl of the aaSaai 
died, the average aurriral perfcd btig f 
boma and i5 minute*. Bnectxincftiepo^ 
nor nwt of the bodj and cociif* ii « o cf 
welgoU of the fajansi and DoolflimTd ■» 
ibowed an average local fluid Job Into tie in 
jured area which wu equal to po 
the total body wrighL The fluxi fa the 

nnrt wu > ellownh fa color and cooUfaedrtTT 

red blood corpoadea. The find^ ri & 
top*) were In general chaxaderiiti: of 
ohierved fa ihock Ifotaloglcil 
of the tidncja revealed arcu of 
the renal tubulea with flattening of the *ic» 
Uuro but li* dvamteristic degowatn^ 
Dooa which have been deaciibed fa 
were not found Some of the r^U 

e i p er u T ve nta ait given fa Tabk I tsa 
suit* of one etperfaient are ihown papwaa’ 
to Figure i ^ 

Additfacal cipenmenU haw 
formed with Kveial anna fa r^ Shotf^ 
be produced more onlfonnly by ti< 
ment of thfa method than by any 
which we are familiar and it »cefflrd to W*- 
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sirable to inquire further into its pathogenesis 
We were interested m know mg w hether or not 
shock produced m this manner could be 
treated successful!)’’ Since m the control cx- 
■ penments the sumval penod was much 
shorter than in the clinical cases of crush s) n- 
drome, the studies on therapy presented the 
- added objective of trj'ing to determine 
whether the tj’pical s)Tidromc w ould develop 
if hfe w’ere prolonged by some form of treat- 
ment 

The first attempts at therapy were made b) 

' appl)mg a pneumatic rubber tube to the in- 
jured extremity immediately after removal of 
the mechanical press The tube was fitted 
with a valve which wns connected to a com- 
pressed air suppl) It was inflated constant!) 
at a pressure of 40 millimeters of mercun The 
pneumatic tube was left in place for 13 hours 
m some experiments and iS hours m others, a 
total of 21 experiments being performed 
WTien applied for 13 hours, 3 of the 6 animals 
^ died follo-wing crush injuiy , w hercas w hen ap 
plied for 1 8 hours, onU 3 of 1 5 died The aver- 
age sun,nval time of the 6 animals whicli suc- 
cumbed was 26 hours g minutes The altera- 
tions m the vanous determinations of most of 
the experiments W’ere less pronounced than 
those of the prenous untreated group Some 
of the obserx’ations are listed in Table I It 
seems likely that the pneumatic tube exerts 
its beneficial effect by dunmishing the loss of 
fluid mto the injured area 
The therapeutic effect of the local applica- 
tion of cold to the mjured extremity has been 
studied (10) In the first 7 experiments, the 
ice was applied simultaneously with the press 
and was left in place for the same length of 
time, namely, 5 hours Five of the animals 
survived and the changes were minimal 
There was very little swelling of the extremity 
and the alterations in the blood pressure, 
hematocrit readmgs, and unnarv findings 
-* were much less marked than those in the con- 
^ trol expienments One of the remaming 2 ani- 
^ mals died 5 days later of pneumonia The 
cause of death of the other animal was not 
^ ascertained 

: In 6 experiments ice was applied to the m- 

jured extremity shortly after the press was 
{ removed No benefici^ effect wasljobserved 
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riK I Jhu effects of rtnio at of the press on llic 
nrtcnal blood pressure, the hematocrit reading, the plasma 
creatine and non protein nitrogen 

It seems likely that the favorable effect in the 
studies in which the ice w as applied earlier W’as 
due to a low’cnng of the metabolism of the 
part during the penod of anoxia The results 
of these ex^ienmcnts are given m Table I 
The third form of thcrap) that was used 
consisted of the intravenous administration of 
blood plasma The quantity of plasma which 
was given equalled 3 3 per cent of the body 
weight of the animal This was the average 
loss of plasma mto the mjured extremity of 
the untreated group The injection of plasma 
was begun immediately after removal of the 
press and it was administered slowly over a i 
to 2 hour penod A total of 15 experunents of 
this 1)^30 was performed Nine anunals died 
durmg the first 40 hours follownng the removal 
of the press in an average of 20 hours, the 6 
remaining animals survived for 23 days or 
longer The alterations in the x’anous func- 
tions that were studied were not as great as m 
the untreated animals All the annuals which 
died withm 40 hours showed numerous granu- 
lar and red cell casts in the unne and consider- 
able hematuria, whereas the 6 w'hich lived 
showed only an occasional granular and red 
cell cast Examination of the injured extrem- 
ity of the animals treated with plasma which 
died within 40 hours revealed swelbng which 
was more pronounced than that found in the 
untreated group Bisection and comparison 
of the weights of the mjured and nonmjured 
parts showed a local loss equal to 3 3 per cent 
of the body weight as compared to 3 3 m the 
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untroUed {roup TIiua, an additSooal low 
equal to j per cent ol ibe body weight took 
pUce into the lolored axen, whkfa 1^ onac 
cotiQted for a Ilttfe more than one third of the 
plaama which wai InfectecL Thu obacrvatlon 
faggesU that an admtlooal factor or facton 
cDQtrfbute to the fatal resoltj in tbeae antmaU 

The 6 *ur\iving animali were obterved for 
appnulmateiv 50 dava. None of the ■nlm«lt 
tnowed ca»U or hematuria after the fim few 
da\'a. Plaima and urinary crcatme and creati 
nine reached norma] the aecond da) and 
remained within the limlti of the control val 
uca. We were however again uosocoetiful tn 
oox efforti to produce the deia\'ed renal altera 
rton* which have been deacrfbcd In cUnlca? 
caaea. 

In a further effort to understand the effccta 
of crash iojurlo. It seemed deiLrabte to per 
form ezpexunenti In which the doratian of the 
cnuhing Infer) wu longer (15 Inst end of $ 
houn) and to detennloe whether or not death 
could be prevented by the trimfolsfratiop of 
pfasna in doses whl^ were companble In 
tlxe to the estimated loss of pfifina Into and 
near the cntihed area. Font expertmenta of 
thb t\'pf ha\'e been performed and death 
within 30 houn fdiowmg rctooi-al of the pre« 
has ocoirred in all tnstances, deapite the tact 
that the quantlD of plasma Latrodnerd was at 
least equal to iat total km of fluid Into the 
Injured extremity ThiisagjestiTeryatroagly 
that toxic prodncti are formed as a result cif 
the gross mjorv and the prolonged period of 
uebenia and anoxonia, and that tbme exert 
111 effects when absorbed into the general dr 
culatuQ The tact remains that the local loss 
of fluid is great and that It akme woold prob- 
abf> have caused shock had not rcpUcement 
therap) been employed- The beoendal effect 
which results when the injured part Is reWg 
ended during the compression peivd suggests 
fh«f the isoiemia and resultmg anoxu are 
more Important m the sum total of the effects 
of the entsh injury than is the actual grow in- 
jur} to the tiane*. 

The t}pe of Injury which is produced by 
this apparatus Is one in which a Ujge maw of 
akeletaJ musde is crushed and moat if not all, 
of the orcalatjon to the extremity ti oedoded 
for the time whBe the press ts In [^ace The 


pulse cannot be fdt dirtaJ to the prt* hat 
can be fdt immedlafdr after b rccc-ri 
Thus, Icxal mechanical {njuiy bciwmh, mi 
aooxttpla) apartlnlheinjurToftlweitraj 
It> and in the large regional low of phf>i 
The marked bemocoocentruJoo b fuiWni 
dence of the low of plasma. The 
treated by the ponimadc tube were fedBih 
saved by the leweniug of the fluid 0 1 #. 
wit of the local prewure. 

As previoosl) stated we haie bees raU; 
to reproduce com^etdr the ouili srater 
with delayed death which has bea obvnd 
in patients. AiaresuItoftlKdmkaliado 
pe rim eotaJ observatsus, several of tie pv 
siblo causes of the crush syndrome vj) hr 
mentioned as follows (1) Oneef m (GuUIi 
8) has noted tremendous devatiotu n kr 
ganlc pbosphoms in animali with ensh k- 
jariea- It has been previously fouai tlul 1 
diet high In phosphate results in tnbolir k 
iwQiln thekrane^'sof rata. It bpewUeUat 
this alteritioo b taporUnt lo tlw cnsli M 
dmme In patiesti. (s) Anuria, tubdarkwxb, 
and casta haw bra found to foflor sir 
matched transfuikias, the lesioes bnai toj 
sfannaf to ihrMe fnond b the crush irndma 
Most of the patfenU with the crush iraditci 
have received transifusiDns, bat this was ort 
the case In at least one Instance b abek lb 
typical renal ksoona woe found- (5) AdeijBc 
acra has been said to be responsible for at to 
part of tbe tubular damage b mbmtfk d 
irmsfuiicpiis and this substance and <<hr 
producti of musde metaboCira mij eA k 
the Injured anoxK musde. (4) One of the ctW 
features in all the reported cases of oiah 
drome has been the pteamce at some tai* d 
shock the recorded criteria of which irt hj 
blood pressure and bemocoocentfitlon Pi 
npberal drcnlalory laDuie may play 
the predatation of crj-stalliDe and p artfc^ 

matter It has been snown that the preo^ 

lion In tbe tubules of particulate 
as ial/ap}TKlloe cmtals, is locreawd is ^ 
presence of a krw Wood pressure anduH"" 
are a host of posaibJe other toxic prodocU ■ 
tbe Injured bcfaeciic tissacs. . _j - 

Upon tbe basis of the evidence «t hw 
•eems most likely that prolonged 
an eilremit) with au lx c q acnt floocEug « 
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general circulation witli metabolic products 
from the isdiemic extremity when the con- 
stnctmg object iS removed, is of greater im- 
portance m the etiology of clmical crush syn- 
drome than direct mechanical injury alone 
Further studies are needed m order to deter- 
TTiin e the possible r6le of infection m the causa- 
tion of the syndrome 

TRAUMA TO SORT PARTS 

Gross trauma to the soft parts of an extrem- 
ity is a good method of producmg shock be- 
cause it reduphcates a type of mjuiy that is 
often encountered m patients and because the 
opposite nontraumatized extremity can be 
us^ as a control Severe trauma to an ex- 
trenuty is followed by the loss of blood mto 
the tissues of the part and by little alteration 
m the concentration of corpuscles m the blood 
vessels, slight hemoddution being the usual 
observation Mdder trauma is followed by 
the escape of plasma with relatively few red 
blood corpuscles mto and near the injured 
part, and by hemoconcentration There is 
some diSerence of opmion as to the cause of 
shock which may follow severe trauma to an 
extremity, but the prevailmg opmion at the 
present tune is that the mam imtiatmg factor 
IS the local loss of fluid mto and near the m- 
jured area (5, 18) There seems to be little 
doubt that this is the case m shock which de- 
velops withm the first few hours foUowmg the 
mjury It must be said, however, that the 
absorption of toxic products and the effects of 
nervous stimuh have not been excluded as im- 
portant agenaes m the causation of shock fol- 
lowmg this type of trauma This is particu- 
larly true m those mstances m which shock de- 
velops a number of hours after the injury 
Proof that shock can be produced experi- 
mentally when the local loss of fluid is re- 
stncted was presented by Freedman and 
Kabat m studies m which they traumatized 
extrenuties that had been bound with tape 
The agencies other than the local loss of fluid 
which are responsible for shock produced m 
this manner require further mvestigation It 
IS of mterest that Freedman and Kabat found 
mat prehnunary transection of the upper lum- 
bar spmal cord prevented the development of 
shock as caused by then method 


From the experimental viewpoint, it may be 
stated that shock which can be explamed on 
the basis of local fluid loss alone can be pro- 
duced by gross trauma to extremities On the 
other hand, it seems quite likely that other 
factors play a part in many mstances of gross 
trauma The r 61 e of the nervous system is 
difficult to evaluate because anesthesia is re- 
quired It seems unlikely that nerve stimuli 
ever serve as the sole initiating agent, but it is 
probable that they play a part m the cause of 
shock 

Probably the best clmical study of shock is 
that which was recently reported by Whitby 
and his associates (16) It is commented upon 
m this place because most of the patients had 
injuries to soft parts They made a systematic 
study of 24 patients who had been severely 
mjured A typical example is the following 
case report 

“Case 3 Male, aged 24 Seen sK hours after 
injury Multiple small mjunes of back, legs and 
arms, gaping hole in nght buttock g in m diameter, 
buttock almost completely removed, perforating 
wound left wnst joint Morphia gr }i i }4 hours 
after injury Warmed with electnc blanket for 
hours before transfusion Mentally clear, pam 2 
plus, thirst I plus, pallor 2 plus, cj’anosis a plus, 
sweating sbght, T 95° F , P 82, B P 40/30, Hb , 
ear 120%, vein 100%, haematocnt 43% 

“After I pint plasma in 20 mm P xoo, B P 
70/40 After 2nd pint plasma m 20 nun P 120, 
B P 80/45 After 3rd pint plasma m 20 min p 128, 
B P ioo/sSt Hb 1 ear 80% Greatly improved but 
pallor still extreme, i pint blood given in 30 rmn P 
120, B P 100/60 Started bleeding from buttock, 
I pmt blood given m 30 mm During operation of 
d6bndement, at which much bleeding, 2 further 
pints blood admimstered, each in 15 mm Anres- 
thetic G O E After operation P no, B P 112/70 
After 24 hours general condition good, P 120, B P 
115/80. Hb 78%” 

A number of statements by Whitby and his 
associates are of suBBcient importance to merit 
repetition They state “In all cases seen by 
us it has appeared that the loss of blood- 
volume can be accounted for by external loss 
and by extravasation mto the mjured area In 
no case has there been any evidence to suggest 
loss of plasma m regions remote from a seat of 
mjury ” Even though we have stressed for a 
number of years the importance of the local 
loss of fluid m the cause of shock, it would be 
surpnsmg if in Whitby’s patients there were 
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i»t other fictow which plij-ed a part !a the operfamaiU by rtrikiog the thqi rftVta- 
caoie of traranatic •bock. thrtited animal a nnmber oTOm aSl 

In connection with the •earth for a univer hammer An attempt wu ernir. 

*al eariy criterion of ahock, the fUtemenU by the nme aootmt of Injory that bdS 
Whitin and ha tj*ociatej are dacoaragnjg cawed in the preriooattoliet. SbwihfcCa 
They found that the cube rate b an cnrrfiabie fag the traomatiiatioa blood piucni m 
mdiator and that tn the absence o£ blood given Intravowcsiy fa an aasoroi 
presaore reading! altcnbon thcrald be paid to etfoaHed 5 per cent of the body weiA <f ih 
the v-ohrme of the pobc rather than to the «niTrnl All of •ntm«lf rctuttiTd h 1 
rate- It was noted that the cardinal i>Tnp- Kcond •erica of aperimcnti, the 
tomi of ihock may be preaent without much earned out fa an Ideotical msnnn tnd kcps 
hemocooccntratloa or bcroodflatioo They dktcly a toomiquet coosbriof of barr reb- 
•tale ‘'In obaervmg 34 caaca of aecoodary her tubing waa placed tightly iiwad th 
abode a anctafaed and •erioua fail fa blood thigh fust pcushnal to the site of trum. Th 
prexfure, m spite of cmple reauaatatkm pii>- tornniquet, which waa pt«nTf on 
ceduret, has been found to be the one reliable enough to cut od the uterU in&nrasidlti 
tdmlcaOy measurable criterion of the aevedty the Tenons return of the soft ptiti,wwHla 
of the condition." In moat fastancea of sec place for 5 hour*. It u to be miKnibcnii till 
ondiT} shock vaaoconstnetfan Is preaent, and a period of iwhfn^U vu and h 

thus the arterial blood pressure may ronafa most 0! the esperimenU oa cnah bjeda 
devmted even after a rather pronounced de- There waa do evidence that the coodi^if 
crease fa the blood volume and cardcac output the animtJt changed matniaDy durisf thi ; 
Hence, the dedme m blood pressure u usually hour period As aooo u the toursiqurt ra 
not an eariy alierarion fa ahra and It k tn be remtr^ the fatiavencus admfahtntiei «f 
hoped that an earlier index will be found. For plaama was b egi ia and the amomU ghn e 
the present, we are fachaed to agree with the various er p erimenta varied ffcas 5 lo b 
G rant and Reeve fa their atatemeot that fa ^ cent of the body we igh t of the rargka- 
assessiRg tfa; need for treatment empbasu Even the use of the larger quantioct did M 
should be placed oo the severity of the iDiui> pre^'cnt the death of the anlrnals. Id stssref 
and on bl^ loss, rather than on the bWl the esperiments theloisof plaanaioto tkh 
pretsore. was not wo great as the qsJTHT 

Blood prcsnjre detenninatkaa are of par which had been fafacted 
ticular i-ilac fa evaloaUn^ the re^xnse lo These studies fadicale very dody 
treatment. VS’lutby and ha aasodates state vastly different effects ire prodoced fa 
thAi, u a rule, a nse of to to to auDimeters of trauma alone tad (1) the same shmoiI » 
mcroiry can be anticipated for every trauma plus the prolonged apprtcsdoa • * 

cubic centhneteri transiused, if Weeding 1 ^ tourniquet When grocs Uaomi sio* 
ceased and no other causes of lots of drculat caused most of the alteritlota ^ 2 

fag piisma are operating K quantitadve re plained on the basis of JocaJ lo» °f 

placement of loat floid should be attempted- iVben ischemia and anoiit are 
It Is fortunate that the old custom of not pv by the prolonged appheatioo oi a toct^ ^ 
mg more one pint of blood to a patiat the local loss of flukd following the rtmo™ 
has been discarded. If the injury b •evere the toumkpiet fa great but dealh h ^ 
usually •everal pints are requirisL vented by mtrodnang fluid which 

A series of experiments has been performed to replace the local loi. In other » oral. 
recently whfch adds to the faforaation regard- gene^ type of alteratK® fa the dremJ^ 
fag the mechanism of shock following injury system Is pfodaccd. Boios remit fa jhc”^ 
to soft parts, and, fa addhion the re^ts of *0™* ttssoes and probably fa a 
denjonstxate dearly the harmful effects which In the blood supply of some jw. 

may follow the prolonged u»e 0/ a toumlqoeL matdy survhr. It fa ofatc ponible 
An extremity was tiaumalned as in perrlDus effects of burns are mtermediate 
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gross trauma alone, on the one hand, and 
trauma on which ischemia is supenmposcd, 
on the other 

From a practical standpoint, these studies 
« emphasize what is knowm but is not generally 
appreaated regarding the harmful effects of 
the use of tourniquets on the injured extremi- 
ties of patients Wilson and Roome (22) 
found that the removal of a tourniquet is fol- 
lowed by the passage of a considerable portion 
of the blood \ olume into tlic dilated vessels of 
the extremitj, and at times by a decline m 
blood pressure A tourniquet should be used 
for the control of bleedmg onh if other meas- 
ures are not a\ailable or are not adequate It 
was noted bi Allen that constriction of the 
circulation of the thigh is more likely to be 
followed b> the development of shock if the 
temperature is high than if it is low’ Brooks 
and Duncan found that the temperature of 
the part is of great importance m determining 
the suiwnval period of ischemic tissue Our 
expenments on crush injuries show that many 
of the ill effects can be avoided by refngerating 
the part dunng the time m w hich anemia and 
ischemia are present If it is nccessarj’ to use 
a tourniquet on an injured extremitv, these 
observations mdicate that the part distal to 
the tourniquet should be cooled if facilities for 
accomplislung this are available 

SUIQIARY 

Four t>’pes of injunes that arc frequently 
encountered m warfare are considered These 
are blast injuries, bums, crush injunes, and 
gross trauma to the soft tissues of extremities 
The type and the extent of regional fluid loss 
in these conditions are discussed 

The observations on crush injuries and gross 
trauma to soft parts mdicate that there is a 
distinct difference m the effects of trauma 
alone and of trauma to which an interference 
with the blood supply to the part is superim- 
posed The effects of gross trauma alone ap- 
pear to be mamly local, whereas the addition 
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of ischemia and anemia to trauma results, 
upon release of the constnction, in general 
alterations m the arculatory system as well 
as in local clianges 

The results emphasize the desirability of 
controlling hemorrhage bv means other than 
the application of a tourniquet If it is neces- 
sarj’ to apply a tourniquet, it should be left m 
place for as short a time as possible unless the 
part IS to be amputated Cooling of the part 
distal to a tourniquet greatly reduces the 
chances of the de\ elopment of shock follow’ing 
the release of the constriction 
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PLASMA THERAP\ IN SEVERE BURNS 

HENRI N R^RKINS iLD PED F ^.CS COSRAU R. LA.M MA, JLD Fj^Ci, 
*ad HAR\ ^RD ROMENCE, MD Drtrdt, J-nddfu 


T he gencnl treatment of burn* b of 
priiM imporUnce imd mu*t be care 
(uIIn correlated with the local thcf 
apj The management of the patient 
attempU to bnng Mm pa*t four aenou* atagea 
in the chrooolosical courae of t bum namely 
(i) pnmar> *ho«± (j) thock (3) toxemia, (4) 
Infection. 

As ihown m Figure I tbeaefouraUgeaox'cr 
lap but in general thej have rather definite 
time* of appearance. The general treatment 
of bumi ilnuld be direct^ agaloit deaths 
occurring during theae four stagei. The stead) 
progreiaion of aboonnal deexiopmenta re 
qtdrei, however that such treatment should 
1 m rapidly instituted conUsuoQslv carried 
out, and medcnbusl) followed throogb at 
long as Is oeceasary 

For all practical purpoaes the treatment of 
pnrnar) and secoadao ihodt need not be 
separated Nine times oct of ten by the time 
the patient has reached the hospital even 
though ail the signs o( primary tbo^ have not 
disappeared evidences of secondary shock 
wfQ already be present la instances M which 
that condition b going to develop Harkins 
(t9j4 193s) reported the results of tiigJng 
experiments on dogs subjected to tmilaleral 
trauma- These deiMQStrate that 50 per cent 
of the total plasma shift In such animals will 
hare alreadv oc cu rred at the end of the first 
boor Clinical observatloos of the hemaloorlt 
Indicate that when bemoconcentration occurs 
soch an bicrease b liable to be in evMence 
earir Peoberthy (194 ) reported that the 
most marked fIk in the bematocrit occurs 
during the first 6 boora. Penbertb) had one 
pollent with very ■e^'erc bums and a bema 
lodit of 70 per cent at the end of 1 hour after 
the bum indicating a km of approxintately 
one half of the norcoal plasma volume Team 
(1^0) stated in thb regard that in dlnkal 

Fnm tW DrrteiM aT QnnaJ S * »»i7 Hit fate Bridal 
>!. ■ .i«J W bi Ub* In* aaaau laartlac «> tb Aaimica 
rilii.m.i« br C%Mit RoiTS. IXaMpiba, A(ini tm, 


cases the hematocrit rues ripidlj u tkr 
approximate]) one half of the bemocara 
tralwn that b Hkelv to occor b pn an t tt th 
end of 6 hours. These obscmtlcus laieitr 
the earl) onset of signs of secoodirr dni oi 
the fallacv of trvlng to sqaarate hi iT ftmnt 
from that of pnmary sbo^ 

In the earlv stages of a sc % erc burn b h 
dedrahle that the anitse of the pitto be U- 
lowed b) adequate laboratoc) cid ffanJ 
testa. SndiohaervatiocLsaklindecfcSccips 
the choice and dosage of therapentic iRsb 
The foUowtng routine IS luggeitri « Ideilu 
except In large lostltotiaDs or in nl&iT) 
hospitals dorrog periods of rdathre bactxB, 
such a sebedok would have to be tdnaef 
CDftskiefabl) Of all the ddxrmhtsdoeiBMef 
here obser^ion of the hematocrit (or hnse- 
globln or red blood count) b the taoet iepr 
last No other sngW test girrsunstkbke 
matkn coDceralng the sutusof abunjatm 
from a therapeutic standpomt. Henocaxnr 
tralion, not arterial hlooQ p res Ma t fil! htb 
first »gn as a rule of ii ni ii mrting bora liod 
and therefore of the nectsoly for fhad terher 
roent In shock of no other origin tfco 
uncomplicated hanocnocentrstioo oc cur » 
often as after bums. The wise sargec n ihom 
take tdvanta« of tHs ungtilar oroortaBty 
Suggested detcnninatkxu Indole 

a. Chart W»rf yrerntr* everr X hours 
first 48 hours and every 8 hours 
davs anle« below 90 ijstoflc srheo oort rrt 
quent reaxhngi are nceexsary 

b Chart tem^enittrt ftlst and ro>^ 
U*n evrry t hours. 

c. Chart daily JtuU ialaht ta d 
with specific gravity of each unne 

the first 3 da)-s and W if the daibr ootpil B 

bdow j SCO cubic centimctcri. 

d. DelermiM the ktmaixnl (or 
giobfn or red blood cotrot) every 3 h®" 
during the first tJ hours and 
elevated, and daily for the first wteE 
quently if seCDodary anetnb devefcpSi 
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Fig i Chronological course of a bum showing the four 
serious stages From 0 to A, primary shock is predom 

A frt 7J oVin/'lr frrsm R fn t/^TPmin . 


TABLE I — BERKOW’s METHOD FOR ESTIMATING 
THE EXTENT OF A BURNED AREA 


Per cent bodi 


Region 

surface im’oh’ed 

Head 

6 

UoDtr extremities 

Both arms and forearms 

i3>4 

Both hands 

aK 

Total 

18 

Trunk 

Antenor surface 

20 

Posterior surface 

18 

Total 

38 

Lower extremities 

Both thighs 


Both legs 

13 ?^ 

Both feet 

6}i 

Total 

38 


does so frequentlj' after third degree burns, 
these same determmations are of great value 
in the control of this late complication 

e Optional observations include a daily 
white blood count, urinalysis, and blood chemi- 
cal examination For the latter, plasma pro- 
teins, icteric index, carbon dioxide combining 
power, chlorides, and plasma potassium are use- 
ful m more or less decreasing importance 

TREATMENT OF TOXEMIA AND SEPSIS 

The management of bum shock should be 
earned out along with preventive measures 
against toxemia and sepsis 

Toxema This comphcation is especially 
apt to occur dunng the second to the fourth 
day after a bum The presence of jaundice, 
mcrease m the ictenc index, decrease m the 
unnary output, stupor, and a demonstrable 
decrease m liver function are all prodromal 
signs The liver function tests show a decrease 
m prothrombm percentage (Table II Case i) 
and hippunc aad excretion and an mcrease m 
bromsulfalem retention and a positive cepha- 
hn cholesterol test Adequate glucose (more 
than 150 gms daily) and sufficient sodium 
chlonde to maintain equihbnum (usually 
1000 c c of normal salt solution daily, al- 
though when vomiting occurs more should be 
given m accordance with weU known surgical 
principles) are advised Use of these crystal- 
loid solutions m reasonable amounts as well as 
of adrenal cortical extract to prevent bum 
toxemia conforms with the control of bum 
shock 

Sepsis The treatment of sepsis is largely 


inaDL, irom U> />, scuunuaiy iluiu tu w, LUAcuiia, 

after C, sepsis and compbcations (Modified from Gunn 
nndHilisman ) 

preventive by the use of careful local therapy 
and therapeutic by the adoption of adequate 
sulfonamide control In either instance, the 
early treatment of shock is not impeded 

RELATION TO LOCAL TREATMENT 

Tannic acid and other tannmg agents have 
done more to reduce the mortality dunng the 
first 48 hours than durmg the later course of 
bums Whether the tannmg method does this 
by sealmg off the damaged tissues and pre- 
venting fluid loss or by precipitating and 
dimmishing the absorption of toxic products is 
stiU uncertam But the fact remams that 
durmg this penod the mortahty has been 
markedly diminished Even grantmg, then, 
that certam local remedies may give a better 
cosmetic result on the face or hands, it would 
seem that m severe bums local treatment 
should be chosen with an eye toward the pre- 
vention of shock and savmg of the life of the 
patient rather than only to the ultimate cos- 
metic result In the absence of adequate plas- 
ma for transfusion, tannmg should promptly 
be applied m severe bums, m such cases oils 
and salme dressmgs or baths should be re- 
served for mild extensive or localized deeper 
bums The vasehne gauze-pressure dressmg 
method of local bum treatment also helps 
mmimize the local loss of plasma 

TREATMENT OF BURN SHOCR 

The treatment, essentially consistmg of 4 
types, IS both prophylactic and therapeutic 
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1 Siipp«rtnr trrcimnit Rest Aod qolct vc 
adroabV; Eleraitkin of tbe knrrr exUcmlbet 
b Oieful u * te rupci my emergency raoedr 
bat does Dot get at ihc aemree u tbe tfoqble 
^ amth tuy be h&nnful in uceas as abown 
bs HiIcenfcMt (1939) sod br BUk>ck. and 
Mason vt 941 ) For t^ reano it U best not to 

bum tents wioer than 85 degr ee s F 
Sedatives are useful for relieviiig eanv pain, 
but later ma\ oa^gerate a tendency toward 
aooxla. Stlraalants are of \alue ody when 
refplratorv dqjrmlon U present. \ asospostlcs 
are csaeaciall} a ertopUKnatlc remedv and 
^ 1 %^ onlj a temporarr WaefiL 

2 OrYfcn This is of value is all aenoos 
caaet. Nasal catheters ma\ be used in mild 
cases and oxygen tents in nx^^e serfcxts in 
stances when a nlRher coocentration of oijfen 
Is desired In extreme cases the BT-B mask 
with Its capabBity of giving 90 per cent 
ox}'gco or more sbould be applied 

j Adrmal wrfical cxlracl This mode of 
tbmp> is stiU in an ex peri me ntal stage but 
offm much prombe as a Kjedfir remedy 
Dlffeientiatioti should be toade between rela 
ti\Tly pure glattdalsr extracts, Impure ^andu- 
Ur extracts and s\-ntbctlc desoit corUcos- 
terone acetate whki raa\ not all ha\T the 
same therapeutic dTcct llboads, IVolff and 
Let (1941) reported that without adrenal 
cortl^ extract about 40 bouri art reqnlml 
for the capillar} walls to rece n rr thdr noimal 
state of pcnn«bDitv for proteins. AVTien 

lntMi mi liS a 


adrenal coftlcal extract was gbrs, ndi 1 
restifahs ad iate/ra« ocnimd as aiiy t) dr 
dghtctDth hour 

4 fJniJ rtfiactweni iJura^j TUiatk 
CDTnmloDe of aD bom sbwi tmtoet 
CrysUikrfd mlotiota (saQne and ttwwi 
have only a lesopomr baefit, bot m au 3 
amounts art necessary adjuncUtoothaBeR 
spea&c therapr \VMe bbod b not banaM. 
(Alt In tbe earf) stages of treatmest, its cn 
taioed erytirocjtes are so peril asoi. Hoirm, 
like a diet with mnefa balk hb far better tke 
DO lb mg 

Blood plasma b the best treahaat keen 
st tbe pr es ent time for the btatmcBt d ha 
shock Since It b eesentUUyplaBna ihiiii 
lost In bums rather than abofc bkod, lbe« 
of pUsma would seem lofkaL Its ai lcT*w 
was Biq^csted bv Low (193;) JIcotjMDfrt 
(1937) andSeeger(i93i) M-dno 
and F-hnsn (1936) in a itudr of 40 se^w* 
burned pelienti first reportea the ciailcil e* 
o( plaxma b such cases. In theu reprrt n ^ 
shown that btraNTDOos giocosc and 
accomplished little the plauni protefa r'f** 
cociUnulng to decrease arid tbe bems. 'J^ 
tratkm continolng to IncreBsc 
gum acada or plas^ bowT\Tr was densttn' 

of benefit During tbe past 3 years then* 

plasma has been me chief deveJupmetit 
genera] management of boms. F* 43 aM 
been need by bZEkinton b 1939 
Black Cohen Darrow Eikbton Ad - 
and Blalock ^olaDd and \S’a»» 
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Tenery, Vaughan, Wakeley, and White, Col- 
lins, and Wemstemin 1940, by Allen, Elman, 
Harkins, Lam, Penberthy, and Robson and 
Wallace m 1941, and by Harkins (1942) 

DOSAGE OF PLASMA 

The administration of adequate amounts of 
plasma is essential There is no more reason 
for always giving a burned patient a pmt of 
plasma Aan for always giving a diabetic pa- 
tient 10 units of msulm Large amounts of 
plasma have been given by some writers 
Strumia, Wagner, and Monaghan (1940) gave 
7,300 cubic centimeters of plasma to one 
burned patient m 1 1 days Minot and Blalock 
(1940) gave a patient with severe bums 5,000 
cubic centimeters of blood plasma as well as 
other amounts of whole blood and other fluids 
durmg the first 19 days of illness Large 
amounts of plasma were also given by Rhoads, 
Wolfi, and Lee (1941) and by others 
With the necessity for admimstration of 
large amounts of plasma, the advisability of 
methods for calculation of the plasma dosage 
IS evident Such dosage is best controlled by 
careful and repeated estimation of the blood 
concentration (hematocrit, hemoglobm, or red 
blood cell count) With blood banks available 
it IS relatively easy m avihan practice or m 
mihtary hospitals dunng periods of relative 
inaction to obtain large amounts of plasma 
The adoption of preserved or dned plasma 
extends its usefulness to the front hne and 
active engagements 

There are 4 methods available for calcu- 
latmg the plasma dosage, as follows 

a First aid method of Harkins {1941) In 
many cases m which bums are treated in 
places remote from hospitals or near the front 
Ime m war, plasma may be available yet 
methods for determimng hemoconcentration 
may not In such mstances the extent of the 
bum and consequent plasma dosage can be 
roughly calculated by Berkow’s method 
(Table I) For deep bums (arbitrarily, those 
deep enough to cause blistering), the rule can 
be adopted of givmg 50 cubic centimeters of 
plasma for every per cent of the body surface 
affected by such a burn This could also be ex- 
pressed as a pmt of plasma for each 10 per 
cent of the body surface so involved 


b Method of Black {1940) As used m 
Great Britain, this mvolves the following 
formula 

X=amount of plasma to be given m c c 

X“(5- j 1,000, where Hbi is the hemoglo- 

' bin observed after the bum 


c Method of Elkinton, Wolff, and Lee 
(1940) This mvolves the use of an even more 
complicated formula and takes mto account 
both the extent of hemoconcentration and 
possible low plasma proteins 


Y= amount of plasma to be given in gm 


Y=.3 s W- 


W (loo-Ho) HnPo, 

5 (loo-HnW ’ 


W=body weight m kgm 
Ho = observed hematocrit 
Hn= normal hematocrit (=44) 

Po>=observed plasma protein in gm / 100 c c 


This formula can be simplified from this 
unwieldly form substitutmg the assumed value 
of 44 for the patient’s normal hematocrit, 
and by expressing the result m cubic cen- 
timeters of plasma to be given instead of m 
grams (smce donor’s plasma is never analyzed 
quantitatively anyway) 


amount of plasma to be given m c c 
5 s (100— Ho) Po W 
Ho 


X« 


X-49 w 


d Method of Harkins {1941) This is the 
simplest of the methods dependmg on extent 
of hemoconcentration It is to give 100 cubic 
centimeters of plasma for every point the hema- 
tocrit exceeds the normal of 45 This formula 
can be adapted to hemoglobm estimations, m 
which the dosage should be 50 cubic centi- 
meters of plasma for every poibt the hemo- 
globm exceeds the normal of 100 per cent The 
method mvolves the same assumption as the 
other methods, namely that the patient’s pre- 
bum blood concentration was normal The 
amount of plasma is calculated for adults, 
while for children it can be reckoned propor- 
tionately accordmg to the body weight, the 
average adult weight being assumed to be 70 
kilograms When the plasma protein is below 
normal, the simplified method gives too low a 
value If such a hypoprotememia is present, 
an additional 25 per cent of the calculated 
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tjnoant of piiimi «bouU be tdded for e4'er\ 
gms the protdn iev^ li below 6^ gm-fioo 
cable cesdineten. la edeqiutdf treated 
cues experleoce has tbon bwe^^q^ that low 
plume peotdas ue seVlota oboared la the 
bnt few weeks after a bom. Oal} wben do 
blood or plasEoa hu been gr-Tn and wben tbe 
blood hu beeo (dated b) lar^ atoounts of 
iDtTa%‘eoous cr^’sUllold sofatkais are low plas- 
ma proteins apt to be observTd- Thus, the 
correction to Haikmi fonrtala for soch an 
evtntualit> seldom need be considered In 
actual (ilaical practice. 

Four fDaxtranre cases wiQ now be analried 
and tbe results b> tbe four methods compared 

Cjm 1. T No, ajSje tmle *ar<i 
re co Ted wemd and Uord dearer bants 0/ approil 
isatelyaS per ceatol tbe body u sbowa bi Ftc«rr 
Patient dotMog «u Ifoited by hot Bolttn metjU 
tjpjn-ooJalr 8, »04 H was treated t bospi 
Ul I boor bter by dfbrMeti>ent toOm-ed bj taaiuc 
add bath and tbe appBcatxiQ ol ceaordtaaool and 
sOver nitrate Sbork derekiped (entporvQr despite 
tbe cadj ase oi plasma It rreeired 4700 enbic 
ctnUmeUTa of ptama durtea tbe first s8 boon 
Jaly »9, tott. S cubic ccnliiDetefs of adrenal cortc* 
aai cihen twin atramioaslT with platisa, tben 
fi ttj boors in tranmscukrl ler to boors fisaOj 
enbk ccntiiDetm rmr 4 bears {ntraantscalar^ 
aatO ste^^ted 4 fut 6. Thirty ftahis of sat- 


lanOa iaii^ mas jivro ofiHr \sri« 4, lw^ ckn 
erery 4 bom (or j dan. On* tablrt Ujw lew 
was ^ret three times day stanifif Aamt 1 1*1. 
Synkamia, i ampul, was riren twice a diy Ain^ 
t«i, thea ampuls twte day Aat« fc, 1*.^ 
Aaxuit y WijOldtamlnwaisurtedaadbrtf 

cefetd a total of 14S ttniu In cbrkled Awes brfon W 

eapired at y 50 pjn. Aafost I i^t, aitJi UW 
■n*ar 518 despiu no reeent (treoae hfecUeei. DjJr 
spedmens of arloe shorn ed libonifn, to + fw 
only first days. j-f to 4-i- krtow b*fia 

barat so red blood ccQs ftw vhha tfixd rtb 
BQe wai present on tbe t days befare (katS Tk 
tewLks of emtloGS blood cbemi^ saalrses art ilm 
to T ble II A complete eelkoe of tM cakabt.ai 
of iba phiua doM^e at varloin times (s fKea h 

TabfellL 4s secs from this u ble, tba admu 

besniocrtt boon after tba bars at i p a. su ji 
It bad risen to yj 4fi hotta later oesprte the al- 
BilaiaCrmtloe of 600 ciiblt cestlaKters of [*■«« 
Pemi hetnaiocilt Bsyjperctid plasma peotda, 
yjj (rams per 00 csbic ceodaetm bodywa^U 
aeptodmatefy ;o LilofTama socsbbcc&tcrtm 
pfasmafleen 01 boDCi. 


CtflcxldJiaa 0/ ^onta dMajr 

• Firit tU /0rmula. Siacr +S per cest cf 
the bod> sorface b laTclved tn a deep (U^ 
teriog) borti tbe total plasma <lc<i$e dnld 
be X40C cuUc cratiroeters (50 cc for earl 
percent) 

h FfnmMia of Siadt (Thu and tbe M- 
lowtDi; 3 [Ucstrallve dkaUtets will be ffisd: 
for tbe 9 30 pjD IwroatcKTil retdoix oolj’ ) 


Htwialocnl of yjeoereapood* t bemofUfesf Mo 
X-(s 000- Mo 


iMo C.C pt«pTi« aecded. 


c Fenwafa of EUtoion and gstocuirs 


73 

\- go 

go c plasma aetded. 

d Formula of Ha Hv 

Hematoedt of 73 a iS pol ts aboca sotb*! w (5 
and pfaaeua protein Is aberra 6 jm/ioocx. 

Soo c plasma needed. 

\ coenperboD of tbe results of tbe fgar fw^ 
niu ladkatH a rtaaooabl;' goal tpea*i^ 
As seen in Table III tUs tfieetDeol 
Uirte main fonnuUs bolds tood for the tirW 
period of observation danng the first a^ 
tbe bum la fact there i* ^ 
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Fig 3 Plasma balance studies of patient T W Case: 


disparity in most of the results than in the 
illustrative example used above Durmg the 
recovery period the calculations by the simpli- 
fied formula do not take mto account excesses 
of plasma From the practical standpoint this 
IS not important 

Another way of chartmg the plasma balance 
IS shown m Figure 3 This type of chart is new 
and represents a modification of that used by 


Rhoads and associates (1942) The hema- 
tocrit readings are graphed at the top and the 
amount of plasma is given at the bottom The 
middle Ime represents the plasma change per 
hour m cubic centimeters This is listed as a 
loss (negative values) or a gam (positive 
values) m the calculated amount of plasma m 
the blood stream In this particular chart, the 
values are calculated by the formula of Elkm- 


TABLE rn —CALCULATION OF PLASMA DOSAGE DURING FIRST WEEK AFTER BURN 

IN CASE OF T W 


Time 

7 sg 41 

7 39 4 X 

7 31 41 

8-3 41 

8-5 41 

5 P-m. 

9^op m 

II 30P m 

I a.m 

S a in 

II 3 oa.m 

3 pjn 1 

Hematocrit 

56 

73 

57 

55 

53 

61 

57 

41 

36 

35 

Hemoglobin (cakuUted from hematocrit) 

134 

163 

136 

133 

X18 

134 

136 

91 

So 

78 

Plasma protein {gm/ioo c.c) 

7 33 

* 

* 

* 

* 

* 

♦ 

6 10 

633 

7-47 

I Calculated plasma (Method of Elkinton 
c,c. et al) 

1310 

3390 

1 

1300 

1130 

930 

1640 

1 

1300 

50 ! 

-880 

-1910 

1 CUculited plasma (Method of Black) 
dosace, c,c 

Q 70 

1 

1910 

1030 

870 

770 1 

1370 

1 

1030 

-490 

-1360 

-1430 

3 Calculated plasma (Method of 
dosage C.C. Harkins) 

IIOO 

3800 

1300 

xooo 

800 

1600 

1300 

0 

0 

0 

amount of plasma given c,c 
(alter readings) 

600 

750 

soo 

930 

300 

900 

800 

0 

1 

0 

0 


*Plaima protein assumed to be 7 33 
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TABLE I\ — CALCm-STHA Of TT<A5M\ DOSAGE DUUNG n«T VZII Am» irir 
IN CASE OF BA 
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too ud uwcUtes, aitbou^h the OKtbod of 
Black or that of one of ua irould 

hJ.^'e gi v en comparabk vilaea. The fint point 
on thli line r c p r ea ents an average pfaama Ion 
from the bkiod atream pec hour*of 605 cubic 
ceoUioeten at a time a boon after the bum 
(s p-wi ) This ti calcokted from the teaulta 
ihcrre In Table m Tbe ElkmtoD formola 
indicates a laio cubic cenametet defidt after 
a boon or 605 cubic cendmeten per hour Tbe 
•econd point ahoinng an avetaR bia of 390 
cubic ceotiraetera per hour U cuaiUtcd dim 
laiiy At 9*3opj3i. tbe Efbutoe (OTTDuiaindi 
catea a atps cubic centimeter defidt Thb U 
rrSo eabb: centioJrtera more than at the last 
reading "tvI exists despite tbe admin Ist rat ton 
of 600 cubic centimeters plasma. Thonewkws 
occumn j from 5 p Jn. to 0 jop-ro. b thus 1180 
phis 600 or 1780, divided by the tune interval 


of 4^ boon. This eqoab 390 ccbk cnn 
mcten per hour Other pouts are olccbid 
accordingly ^e have no expUnadoo for tk 
one abo^t point (tbe thin!) on the pUaxi 
change Ime It ondoubtcdly Dhutnto dx 
barcurade* of the methodi, and mar mm 
that the pirdoospeid: hematocrit of 7 j did 
was taken from very sluggish capfll^ hbod 
(froa an abdominal skin puedore voaad 
icpeea eu ts too hlrt a valoe. Despite tkh, Ik 
steady decrease In plasma kaa snih a an 
plete r ecorety of plasma balance 00 the tkd 
day b o{ eitmoe Interest. Tbe lime of tin 
recovery rooghli conespoods *itli ihil 
ported by Rhoads, Wolff and Lee 
Since thia particular patient recdrcd adrenil 
cortical extract the iJownesaof rtcortryAw 
not Id Itaelf argue for the use of tha dn? 
More Ukeiy hoirever the late reteni to a« 


TABLE \ — CALCUL-ATTON OF PL.ASMA DOSAGE DDKtNG FIBST FIYE DAT* AITTa BtX*? 
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mal represents the combined effects of e\- 
treme damage to the capillanes and admin- 
istration of Yen' large amounts of plasma In 
no other patient did we encounter such high 
1 alues for the plasma loss per hour For ex- 
ample, in Case 2, the highest loss obsen'cd 
was 210 cubic centimeters per hour It is to be 
noted, honci er, that this last figure represents 
an a^erage over a si\ hour period, while the 
high figure for the first case is over onh the 
first two hour period when the leakage is most 
rapid 

Case 2 B S , male, aged 21, with severe burns 
shown in Figure 4, was admitted with a hematocrit 
of 57 His course is show n in Table I\ Three hun- 
dr^ cubic centimeters of plasma was given immc 
diatelv' after the initial hematocrit The patient 
was burned at 3 a ra on Februan 11, 1941, w hen his 
oil soaked clothes caught on fire after an oil stove 
had exploded Rcsorcitannol jellv and, later, sulfa- 
guanidine w ere applied locaUv The patient receiv ed 
2 cubic centimeters of cortate intramuscularlv everv 
4 hours for 5 days and one dose of 1500 units of 
tetanus antitoxin He was given 2200 cubic centi- 
meters of blood plasma dunng the first 36 hours after 
the bum He was never in severe shock, but died 
April 7, 1941, ss days after the bum 

Calculalion of plasma dosage 
a First aid formula Since 43 per cent of 
the body surface is mvoh'ed b\ a deep (blis- 
tering) burn, the total plasma dosage should 
be 2150 cubic centimeters (50 c c for each 
per cent) 

6 Formula of Black Hematocrit of 57 cor- 
responds to hemoglobin of 126 

, , soox 

-a.=»(5- ^^1 1000=1040 

1040 c c plasma needed 

c Formula of Elkinton and associates 

X=49X68-^ ^-^-43X7 SX68 
57 

X=I2so 

1250 c c plasma needed 

d Formula of Harktns 

Hematocrit of S7 >s 12 points above normal of 45 
snd plasma protein is above 6 o gm / loo c c 
1200 c c plasma needed 

1 The agreement between the methods b, c, 
and d is striking, both for this determination 
and for subsequent ones shown on Table IV 



■4 of postenor trunk, 4 s percent, both thighs 10 percent, 
both legs, 14 per cent, a total of 43 per cent of body surface 

The larger amount of plasma (2150 c c ) indi- 
cated by method a, the first aid formula, would 
at first glance seem a discrepancy Actually, 
how'ever, it is not, as this formula indicates at 
one reading— as well as can be done, it is 
believed— the entire amount of plasma that 
will be necessar> The other methods indicate 
fractionally that amount which is required at 
different periods during the course of the burn 
It IS to be observ'ed that the actual amount of 
plasma given, 2200 cubic centimeters, cor- 
responds almost exactly to that calculated by 
the first aid formula 

Case 3 V K , No 339121, white male, aged 37 
years, with 20 per cent of the body surface burned, 
was treated as follows (Table V) Patient was ad- 
mitted to the hospital August 6 , 1941 He had been 
burned at 1055 am, when a gas burner ignited 
while he was cleaning a furnace His hands were 
further burned as he attempted to remove clothing 
He was brought to the hospital within an hour and 
presented no evidence of shock Local treatment 
consisted of cleansing of the wounds with green soap 
and debridement Wounds rinsed with sdinc Tan- 
nic acid spray was followed by 10 per cent silver 
nitrate except over the hands and face which were 
treated with cod liver od ointment and pressure 
dressmgs He received a total of 1150 cubic centi- 
meters of atrated plasma in two transfusions dunng 
the first 28 hours Infection was minimal and hcahng 
was rapid Epithelization was complete by Sep- 
tember 13, 1941 with practically no scamng or 
functional impairment 
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CciatiaU^ 0f pLismt datafe 
«. Ftnt aid farmaia SLace K> per cvot of 
the bodv fuiftce a [£i\’oiTcd by * deep (bll*- 
tenii^ Dum the toUl pUsmi cboold 

be 1000 cobK centhset^ 

b FfffTmala e{ Black (Thif end the tob- 
•equent two alcolAtioai are for the maTimuin 
bematoarit of 57 ibown In Table \ ) 

tfenatocih of 57 cormpoodt ( hraiactoWQ of 

»6. 

\-C5 000- 040 

at cc. of pfuma aeednL 
c Formula ej FJkialcn and snocUUr 

S7 


dtHajc and Ihfa b eeeeoUiJt) whitaujnT, 
(looocalailated, iisojfvm) Bectwtftit 

fart that the Elitntcm fonnoU ulo bfOe 
cognliaace of the wdght of the pathtu, it lej 
to hijtbcr \ilart for the pU*ma oeoW ibi 
did the (fo other formalai. The different 
in this case were not, howe v er Uwipeut 
all> Ufnificant 

Cas* 4- >LK-, male *fed jl jraB, tAiinri 
with tcTcre guotmc barm of Incr r i tr ifn h . i 

tlflated t j per cent the bod^mfsctuAin 

in npirr 5. Initial bonatoent w fe 70 ent; 
Initial pfasM protein, 6.63 fraoM per oociticcrv 
tlmrlcff bodf debt. So kfloenjm mo nic 
cmdiaeten of pltama fhen h it hoon. 

CalcuhUian of plasma iataft 

a Ftrsi aid formida Since 13 per cm 
of the bod} niTfacc is involved by a deep (bEt- 
tenng) bum, the total plasma dosage ihnU 
be 1150 cubic CTO t im et era. 

& Formula of Black 
Ilmalocrit of 60 comsfuads to b twnt'tft if 
3 



I cx. pfaaoa Deeded 


c Formula of Elkinion aud tsstciileu 
\« p6o 

960 cx. needed 

d Formula of Uarhus 

Ilcnatocrit of 60 is 5 polnla abort ncetnd if rt 
»d pJaaaia protein la aboro 6. fti / « ex 
1500 cx. needed 

After 21300 cubic era timet era of piisma *ert 
jtivTO this patient the dctt bematoait ati 45 
(oonnal) new plaima protein was 649 
per too cubic ctntimetcn and no 1 ®“ 
pUsoitt wu neetkrL 


\- S5 

8soc-r plsimu eeedeu. 
d Formula of Harkint 

Hematocrit of 57 la points abor nonoalofas 
and pfaama protem U bored (nu/ 00 cx. 
too c c. platma needed 

In this case the formoJas atcree fauK wrlL 
\gain the 6nt aid formula Indicates the total 


EmCACY 01 FLASK t CC CaVTlOLltJC 

BUIK snocK 

The importance of burn shock, especbly h 
time of war U evident \anooi 
ha%T put the percentage of bum deslbs 
are due to tbock at from 60 to 75 P" , 
the total number of deaths- 
reported that 63 per rent of hh So Mm 
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Between the lax-en of the broad lament 
the artery courje* to the metovarimn (Fig*, i 
to 3) within the Utter It ani*tocoo*e» at cadi 
ertrrmih of the ervarv with a branch lent 
npward from the ntenne artery Tw^ are 
•ent to the fallopian tube and roWl Uganent 
Urtierii erUry Upon entering the pdvU 
the ureter coonei downward aM forward 
with the hypogastrk artery ^It^ the 
broad ligameQt the ureter patm beneath the 
bilurcation of the uterine artery (Fig 3) 

The ureter » contained In the tlstoe whkh 
bouie* the numeroTU ^'elicaJ \’e<9el« and the 
autonomic nerve* to the bladder Altogether 
the arrangement cuggetti that of a 
pedkit. The itnicture* are groiiped at the 
tnargln of the trterut, which organ the> mint 
paa* to reach the bladder Tb^ prodore no 
devitloD of the peritoneum. In additkn to 
minute radkka which are lent to the utetei 
fronj the dorter of artcrfca wbjefa aunound It, 
the ureter al*o receive* a veaad of fair 
from the h>pog«tnc (Fig 3) 
irtemw aid bbod tttuU Beneath 

the peritooeum of the poaterior larer of the 
broad ligament the veaRb are oovoed by a 
thin Uyer of mbteroai CDtmectiTe daaue vuch 
hoa$ea the aotormnuc nerve* of the pdvtc and 
otettrvajginal plemae* (FJj 3) ‘ Nart bdow 
the oenr bearing conoectnw tlame Ib^tt and 
auppor ted bj ddkate coodatudon* of R, 
tl«re i* eocountered a heavy layer of vela*. 
Upon retDONwl of theie, the alerinc artery U 
seen well exposed, {□termlogled with a deeper 
itratom of veins pronded with a minimal 
anwont of connective tUsue Uterahrard in 
the midst of Ibev veto* Ges the ureter (Fig 4) 
The ntenne arteries m the dissected aped 
m<m« were even more reUxed and tortuous 
tVr*n a evident in the Qinstrationa, where the 
uteriu is held under tension— a feature of 
rfinWl loterert in emphasuing the fad that 
these vessels ma\ be held under teosioo with 
out notable haxard during radical bystcrec 
tomv 

In tbe s pedin eu illurtnUed, the utenne 
arterv dlrii^ 00 the left where it crosses the 
ureter on the right It also divides, but some 
what nearer the uterus (Fig*. 1 to 4) Since 


H rw* Wii* (*• tn. Snrnua hiMhw W dl 

ETsir- 


branchmg of the uterine artery has b«n hed 

to be common In cGsiected sperimm, aaiir 

instances have been noted ciiBkilh- Bnid- 
Ing of this sort mav aasrant for lheocn>wa3 

sporting of a uterine arterv when tht smwa 
is convinced that It has tlreadi been or^ 
damped before division 

The uterine vessel* eiHbit s poCdehlf 

anangemen t at the I* teral maxgm of the vknj 
(Fig*. 3 and 4) The artene* cGnde a tortt 

and a^ln near the uterus to tarrouad tol 
suifaa*, meeting their feUowi of the epposu 
side. The set of arteries extends UtroQgk tr}> 
thirds the height of tbe broad At 

the level of the vagiaa tbe laud 

of the uterine arterv anastomoses with tie 
inferior vescal (vagiital) artery (FIgi t aad 1] 

Within the bro^ Ifgamcnt the rciu srt 
ninaerous and are anuged In a gmp sill 
Uttle connective tissue b etwre u adiaced to- 
scl*. Tbe lo wer m ost vein lies sfigbtiy ibon 
the utermarraJ Ogamest. 

In conformity with obsemtsoci prew ntd 
m prov'ioQt papm cmKcrniog tbe stractiBtif 
the ceUiilar tmucs within tbe bnad H g anwh 
tbe upper (fallopian tube) region, bleb b 
thin and contaiu verv little ceSolar tiane, 
also booses very few veins, whmss tbe 
iiaekenrodt portion of tbe broad Hgiinert 
oontains a wide of cknely inteprarrs 

veaiel*. Immediately Inferior to this latter irt 
of veaseli, and itiD irithin Mackearodt'ifip 
luent, are the ureter and the ureteric sad 
vciicaJ arteries and veins (Flgi. l to 4I 

n<MmrkeidaltrUnt 3 The deepest vtsniaf 
level is that of the bexoonholdai vessels Tk 
•uperiot betnonboidaf artery descendaj 
the pdrii, divides Into four pnoapaJ taincbo 
Tbe pnuzimjd two course iJoog other 
tbe rectum giving oil manv cnall nad W its 
wall (FTg*. 5 and b) the distal tropaw sW 
the KTOCTiof surface of the pdric dlaptrsf^ 
behind the rectum, one on either Aie of tie 

mhfline these two give branches to tbe tertw 

before reachmg tbe anal canal. The UtenilT 
(Ereclcd branoies of aD four dHsioDS ia»- 
tomose with branches of the middle bei^ 
rioidal in tbe wall of the rtetam u U nrseW 
tbe pelvic diaphragm. The anastom^rt occur 
at a point farther anteriv than wtwldk ei 
pect^i.c beneath the \-aginal c»n^ Ut - 5 
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Fv DtMKtjoa otczKM to kA. Um wtfTss mracicd UmutI W uk S«pt^ 
pal*; m Vrtcm rrtuD Uxn pMlwas tbc t iaaa t] mu*/ Lke etiai 

utomba bnfl non ocaplrtdj eipnKd. tMfialicQn 




Intest rcct-um 


urmana 


A epi^astrica inf 


Fig 3 Artenes and \ ems of posterior part of left pelns, uterus retracted to right 
The peritoneum and retropentoneal tissues have been removed from the postenor 
part of the left broad ligament and from the lateral nail of the true pelvis, thus ei 
posing the V essels The connective tissue containing the pelvic plexus of nerves 
has been partially freed and retracted by a hook toward the midlme The para- 
metnal tissue has been remov ed carefully, the structures maintained in their 
natural positions, all relations carefully preserved 






rig 5 Artcncs of superior surface of bladder, of uUrinc “lulus,” and of terminal 
rectum, uterus has been drawn forward and toward the right The uterus is co\ 
ered wath peritoneum o%cr its posterior surface down to the Iceel of thecul de sac, 
the \csscls have been cut along its lateral aspect and shown as constituents of a 
pedicle On the left the tissue of Mackenrodt’s ligament has been removed postcro 
laterallj to vaginal level (at star) this is the plane ol division between vesical and 
uterovaginal vessels The superior vesical arteries have now been traced to the 
postenor surface of the abdominal wall The rectum has been cut to the level of 
the fourth sacral segment, the hemorrhoidal artcncs exposed as they course along 
Its posterolateral aspect Arrow in inset records direction of view in main figure 



RESIDUAL LESIONS OF ULCERATIVE GASTRITIS 


Powble Rclinonihip to the Development of Ctrcinomi of the Sioottch 

EDU \RD S. JUDD Jr, M D Roctater 


I F the tn(fma of cancer u to be tolred 
ntufLctoriI\ iti patbogcDCfii miut be 
studied more criucaJU than has been 
done In the patL Tbe concept that on 
ccr anjcs from the abaonnal proUferalkm of a 
tfngie cell vhkh awimcs aspects of malig 
nana from tbe start and goes on rapidlv to the 
de%'eIcrpiiieDt of a dangerous tontor ma\ be 
c or r e ct Hoire\‘er inan\ Indications point to 
the su^non that in some tumors, at least 
}Tan and e\'en decades of preparation max 
ha\T preceded the appearir>ce of actual 
mangnancx Stodiei ot polx-pi of the colon 
and small tumori of the cortex of (be ksdoex 
suggest tbe ksog period of evolution thtougb 
which these tumors proceed before dtnl^ 
manlfestatloos are apparent 
Altbongh tbe Influence of adxtnciog x-ears 
and here^tar> tendencies aodoubtedl) are 
factors in reioasutg tbe lahibiooti to uare> 
strained growth thrx probable do not oonsu 
tnte tbe entire causattxv backgroond. For 
man) ears inxTitrgatoes hax-e debated long 
and camestl) the patbogeoesls of carcmoaui 
of tbe stconach. It b possible that during this 
debate tbe significance of changes in the gas- 
tnc mucom which place over a penod of 
many x-cars has not been stressed sumdentl) 
Therefore, the p resen t studx hss been under 
taken to evaluate, if possible tbe reUtlonshlp 
of nich changes to the dexelopment of card 
noma of tbe stotnach. 


ItXTCW OT TUC UTEtATUaC 
Tbe association of gzstnc cardooma with 
prc-edsting gaxtrK changes is bv do means a 
new conct^ For inanx )Tari certain invest!* 
gators ha t focused attention on a various)) 
defined condition called chronic gastritis 
Fricdcnwald, iforriion, and Momson recalled 


that as earix u 1878 Lebert fonnd vanf^ 
degrees of mflamraatioo at remote rflo h 


TrMi tS« DtTMa •i Eupirj Utf* TowdatM 
Alnlpnt «r tSna i^wCtad •• tS* raafeT •( IW CndaM* 
Sfkat at ISb Cm wlj r ^ UsarMO m ^*^>1 •! th* 


cardnomatoos itonucbs. At occrepsT sf f, 
such stomachs, onlx 5 revealed intact monm. 
17 dliphxed some form of gastiidt nmnd- 
big the cardnoma 04 exhibited olctfivt, 
diffuse gastritis with h)-pertrophv 

Gastritis b mentkn^ freq u enth b Ibr 
literature bat tbe term has bm tlnwd It 
man) xtars, espeoailr by cfinlrfins. Ftri 
time It feh Into disrepute prohablr brcsiac cf 
unfavorable comments bx certsia faixcitjp- 
ton. PoftiDortcin changes and vaniag dc 
nres of anloJ)iis were coaunoolr BOtrJ 
Critics were pe^eied b\ tbe bcoosttac) of 
the pathological reports. In muy cnim. 
pathologists exm rtf used to recegnla p«mb 
as an cstitx 

In more recent limes, rtxivil of Inlertst k, 
and srimulitloa (0 farther rtodx of gsflntu 
hax-e been occaib^ bv the advances aadt 
Ingastroscop) Newer UMtromenls,eipetbH 
of the flrtible tx-pc haxe provided on Ib- 
prox-cd method of vlsuallaaiioo It aS be 
remembered that an Important pauj gr cf 
this method was recorded bv tiw wtfjtceu 
WTDlam Beaumont In his das“4C obscmii* 
of long ago 

In 1927 Steinberg reported hb orad 
studx of 20 re s ected stcmschi. T rfrr d 
these were ulcerous 8 were caiilnoaolns 
The specimens had been placed In a 
two parts of 80 per cent alcohol and ^ 
of formaldehx-de Imroediatdx after 
Dacoislng the carcinomatoui st o m a rfa i. tr 
described wbat be considered a pre cancetw 
mucosa to be { i ) the giands w ere nrtfwr 
dadnsing some C)-sts, bctcrntruis, and BTTt 
troph) (2» tbe tubxiles and alx-eolj were wt** 
ana more numerous than those of the 

stomach and (jMbe Hnlng ceOxof tbe tu^ 

were larger Viifd' columnar lightly stiiort. 
and had nucW at ibetr bases. StefabeTf 
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eluded therefrom that gastritis was marked in 
caremomatous stomachs 

In the same vear, Faber (4) presented his 
paper on the sequelae of gastritis He stated 
that the end-result of the disease was rarely 
complete mucosal atroph}" and achylia and 
that the development of gastntis itself was 
slow and irregular According to Faber, the 
form can be preserved and function may re- 
turn if opportunity is presented Complete 
atrophv, Faber thought, resulted only after 
many years of disease The incidence of gas- 
tntis was therefore quoted as being much 
higher among old than among \ oung people 
In 1929, Hurst (8) nnote that he considered 
gastritis to be the most common lesion pre- 
disposing to caranoma of the stomach In 75 
per cent of his cases of gastric cancer the 
disease was said to have begun in chrome gas- 
tntis “ the achlorh}dna is a result of 
chronic gastritis, nhich precedes the onset of 
the caranoma,” he wrote, “I have never seen 
a case of caranoma in which free hydrochloric 
acid was present at an early stage and disap- 
peared as the disease advanced ” 

Hurst stated that, in the presence of gastri- 
tis, the gastric glands were plugged by mucus 
and the gastnc juice was damm^ ba^ This 
reverse pressure was presumed to inhibit fur- 
,, ther secretion Tlierefore, he reasoned, further 
imtation should open an easy avenue to infec- 
tion, especially by streptococci The mucosa 
^ was said to thicken, then atrophy Achylia 
was the result, recovery to a certam pomt was 
^ known to be possible, but Hurst reahzed that 
the atrophied panetal cells would never be 
replaced He pointed out that friction is as 
important m the causation of this type of can- 
; cer as it is in the development of cancer in any 
other portion of the body Since friction is 
most pronounced near the pylorus, the irrita- 
^ tion arising from it was held to be responsible 
1 ^ for the high mcidence of cancer in that region 
as compared to the madence of cancer in other 
, ' portions of the stomach 

After bnlhant research on the problem of 
-i penuaous anemia which resulted m such 
, ' effective therapeutic control, many mvesti- 
jii gators antiapated a resultant higher incidence 
y of gastnc cancer, smee atrophic gastntis con- 
^ sistently afflicts patients hamng pernicious 


anemia Bj apphcation of the new therapeu- 
tic measures, patients’ life expectancies were 
appreaablv increased In 1931, Plummer and 
Simpson (12) reported on a patient who had 
had Addison’s anemia and who, 5 ) ears after 
that condition was discovered, died of car- 
cinoma of the stomach The lesion was situ- 
ated at the pylorus, on the lesser curvature of 
the stomaii, and was of the annular type 
Viewed in microscopic preparation, excess mu- 
an wnth no oxjmtic cells was seen 3 inches 
(8 cm ) from the margin of the lesion Closer 
to the lesion there was more and more “mucoid 
degeneration ” The malignant cells also were 
loaded with globules, the glandular fundi 
were dilated, cystic, and lined mth lou , atro- 
phic cubical epithelium Many foa of Ijm- 
phocjdes were seen close to the glands 

Plummer and Simpson commented on the 
sudden change at the margin of the lesion 
from tissue characterized by atrophic gastritis 
to a region of malignant, spheroidal cells 
These were closely packed, devoid of an^ 
aanous formation, and contamed excess mu- 
an within the cj^toplasm The mvestigators 
noticed the absence of an inflammatort cell 
reaction and of fibrosis m the penpherj of the 
lesion, and they pointed out that this observa- 
tion had been the factor which distmguished 
such lesions from the general changes seen in 
specimens of peptic ulcers 
In 1934 Hennmg’s book appeared In it he 
discussed the relationship of changes in the 
gastric mucosa to the development of gastric 
caranoma, stressmg the feehng that gastritis 
had not received enough attention m this light 
m the past He stated that although the ques- 
tion of whether the inflammation was primary 
or secondary remamed to be answered, detec- 
tion by Konjetzny and Saltzman of gastritis 
in speamens of cancer had to be given prime 
consideration He was convmced that M6ne- 
tner, Nauwerck, Verse, and other mvestiga- 
tors had demonstrated the connection between 
gastritis and maUgnant tumors 
Henmng credited Hauser, M6nfftner, Lu- 
barsch. Verse, and Konjetzny with demon- 
stratmg that the atypical gastnc gland and 
epithehal elements, preceded by the chronic 
Inanimation, followed atrophy within the 
structure of the stomach Henrung recalled 
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ihjit OQ the basis of microscope stodrof tlnae 
affected b% chrome gastntis, the ostcniiUe 
site of on^ of the malignant ( kg t n et a tlop 
Tras m the hminant o\'CTntnrth of the lining 
cpjthchum, as mrU as the hcterotoplc 
glands. 

Henning quoted Orator s obser%’atloit that 
the gastritis associated sdth cancer vas of the 
atrophic type and that it ms ^ircad diffusely 
thruughoot the entire tJ^rwarh Iq contrast to 
the t}'pe of gastritis aaxnnpanTiog pqitk 
ulcer in which It was circumscribed imd more 
frequentlj than not confined to the p^donc 
antrum. Furthennore, Henmng wrote koo- 
Jetzny had pointed out that the pccnllar db- 
tinctioQ of the gastritis atwidited with 
ordnoma was the excess acthlty of rnuou- 
pTpdudng edis (In contraxfistinctioa to the 
mere acute and subacute mfiammatloti aemn 
panyrng-the usual tj-pe of peptic ulcer) 

Henning hdd that evidence of atrophy was 
observed In tpedmens of tissue affected by 
cardoomatous gastritis, although the atrophx 
was not so diffuse or ertensfre Is some cases as 
it was Is others. The significant dunra to the 
muoDsa were disclosed^ the remalnutg glaa 
dolar ceQs. Hand in hand with the of 
specific epith^oni, regeaeratfixi was detected 
as opeiadve within the mocus-prCKluclng ceOa. 
Tb^ore, the most spectacniar chaiacterfatk 
change obaerved in Henning i aectkiQS of am* 
com affected b> gastritis accompanying car 
dnoma waa the luxuriant ox'crgrwth of the 
fining epltheiinm. Tbe shapes of the thick 
lining cefls varied from round to poI}'8ooaL 
Tbe midei ^ipcaied to ha^■e minted to the 
baaes pyknow was a common oaractenstic. 
At tunes, mltotk figures were seen. A prom 
ioect change was tte riling and thickening 
of the basement membrane. This scarcely had 
been mentioned before the emphasis accorded 
It b% Kmi)etrny 

Henning condoded that the pathological 
picture was heterotopia of the gastric dnoda, 
overgrowth of the interstitial network, and 
‘'infiltration (mostlv bj lympboc^es bat 
also b> plasma ceils) In some caacs,tLe great 
est change oc air red in the immediate vldnlt) 
of the tumor but in anv e%-ent the most pro- 
nounced gastritic IcskiQS were seen in the 
cardnomatous mucosa. 


Earlv in 1935 Simpson aaalytEd 51 iwq. 
mem taken for biopsy frocn cancerwa fiaa- 

acha. \ arming degrees of gastritis were sash 

all the specimens and su ggested to hfea tin 
the condition preceded rather than fclbrH, 
thccancer Nearly all the specEnttm of psoV 
tissue exhibiting wcD developed atreri* 
Iritis be had ever seen had come from cuoa- 
omatous stomachs. In thosetostanceskivbk 
the cancers were held to be secnadary to tie 
formatioo of ulcers, the giitrita m naJ 
less severe and was restrict to aregkedw 
to the edge 0/ the tumor Fifty per crat if 
the cancers were associated with me tm 
add all the "nlcer-cancrrs” were awodilri 
srith free and. 

Faber followed the course of the toa 
“gaitrltis” through Its esuly accepUmut 
diagnosis and Its later abw ana dtgrpe te . 
His tborODgb and darifving irportt hart dree 
much to re -establish proper ctauidtrstioa of 
the condition of the term. In 1935, he (3I 
reported that b> the Intra-abdoreloal iB)ertin 
of from 400 to 500 cobk centhaetm of 1 
•olotJon of 10 per cent fonnahn lasnetfiiriT 
after the death of patients, good finlke m 
realked. Tbe thus prepared nt 

free from postmortem gutroiniladt aad ie- 
structioo of tbe gastric qJlheOuau Filrr 
dearly described two types of pjtndi ti 
OKOunteitd pathologlcafiy namefr the e> 
live tvpc and the cfai^c diffn< trpe. Ilet^ 
served that cysts mlrit fonn fa t he 
I>mphoc>'tic aggregaooQS near the prfcnB ■ 
chronic cases led to the adoptkn of theOT 
chronic foflkular castrlth. HvprtlJ'-W 
od the surface qdth^ura and that ^ ^ 
tbellum of the mpti might raise ftJdi 
wa/typrotrasloQi (polvps) wtkhcooslit^* 
form of end product of the atrophic 
matory proctsa. In most places, F^ 

mctaplasa occurs the surface cpitheCai^W 

meriy typically gastnc, is 
gobl^-c^ epilbeliara The glaad bdnrj 
region then resembles a 
of the small intestine. Faber pointed «rt 
the fin^l stage of chronic gaitnlis 
pronounced atrophy of the moci» 
Coficrmiuf the relatiocahip of 
adnlia, Faber declared that anid^ty^ 
ally tbe result of a dlsturbana of tie mwr*. 
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piobat 4 \ hjul the uturc of futridA. Quoting 
B«icr who had exunlncd tissue from patients 
»bo ujidcrwent gastric resectwo, me> re- 
ported (i)in the itomsduhavingnofreeadd 
at the first asplratK)Q, the mncosa of the upper 
antrum and knrcr corpus dbctoacd mari^ 
atrophic gaitrfrii and \Try few add-accreting 
cells (s) In the stomachs with free add pres- 
ent at the original aspiration but none at the 
second test the mncosa of the opper antnim 
and lower coqniidisdosed moderate or marked 
gastritis and onI\ a few add-aecretiog cells 
and (3I In the stomachs with some free add 
present at all aspirations, the mucosa rex-mlcd 
slight to moderate gastrltla. Three atomachs 
had normal mucosa. 

Comfort and hii co-worken behevTd that it 
was conserN'aUTe to claim that the toaa of gas- 
tric addit\ usual]) took place before the onset 
of mihgnant neoplasm 

lo Robertson presented a paper In 
whkh man\ Ideas were cr^-atalUsed, Prrvlcms' 
1) be had concluded tbit the moat frequent 
lesion in the luperfldal la)'en of the mucosa of 
the stomach was hemorrhage In 1939 he 
elaborated on a poofble subsequent OMirae of 
the hemorrhage Hemorrhage was aald to 
lead to necrosa, and digestioa of the ocCTObc 
regioQ to ulceration. OrdinarQv be wrote 
the olcmted regions heal completely Groaslr 
the mucosa ma seem to be resto^ but In 
some instances microscopic examination re 
veals residual lesions In It These he Ibted ai 
collections of h'TDpboc)'tes In the mucosa, ir 
regular thickening and bbrosls of the moscu 
laris mucosae atropbr of the chief and 
parietal cells, h)peTpUu of the mucous ccUa, 
and disorganlsat^ of glandalar dementa. 

RobertMo antldpatri two main objections 
to bis list First wtwld be the ciaestion what 
is the significance of the h'mpuKr^'tcs docs 
each collection represent an old ulcer^ To this 
be replied that facts at his command Insuffi 
aentfy supported uch an aisumpbon Sec 
ond would be the qaesdoo what of other 
causes of ulceration, soefa as embolism and 
thrombosis. He stated that there is no foods 
mental dlfiereoce that the first leskm m most 
cases of gastric ulcer Is beraorrhage from the 
capfUanes of the mucosa The dtsmtegimtion 
aoid necrosis are mcreli subsequent develop- 


ments, One of the cooduswta mdrd ■ 
that the hyperplasia of the nacDoj frA 
mav have some reUtixi to the dmkipaiatif 

rarriratma 

Robertson ■ work throws new gg 

cariy individual deviatSoos fraa the Dceml 
state within the gastric mnam. lUoyothr 
workers have added valuable tolaied aetn 
bntuQs to the study but the majcciir d th 
Investigations centered opan or look iu 
with gastritis. Long of & 

gastne mucosa have been neftected TW 
greater share of the research has ent len 
Initiated at the primary point of bapTtiacz. 

inctoscofic u f vuno iTTox 

The aim of the present studr was to brvv 
gate the residual lesloos pre s ent b the pfin: 
mncosa long before gastritis as deschM V 
tome authorities could be diagnosed 

IfaUnal The mateml csrnlaed attatte! 
of specimens from »« araaoouj of tk 
stocnach removed at openlloo, Dcoepi a 
both. The patJeats woe cncDontered st C* 
ilayo CUnlc between 19^ and 193S. Tbr 
average age was 5S 7 years the jniffljEit 
t6 years i^d and the oldest S3 VTsn Tka 
were 154 males and 46 femaks. 

Sections made fw microscopic oa mi M rira 
were divided Into two Kvies. The fintaffa 
consisted of sections taken directly ikwp 
the cardnoma and is 
series. The second group of ipecifflettift 
cut at a standard distance of lo rrotiacim 
from the ed^ of the tumor and is dalf®® 

remote seria. 

As a control 78 average sto m t ra ^ 

dammed These were obtamed at therwW 

postmortem eiamlnatioo of piUcaU *» » 
oeen known not to have cardno ma d ^ 
stomach Since the majority of 
the series concerned with 
from patients who s 
age, the a^ of 35 v 
as a dividing point 
the control group 
were more than 35 
age at death was 
were males and 1 1 
group ts designated 
trol senes.'' 


re more man j5 
js was taken arW^ 
rhlrtyoiM “ 

imc from MtienU ^ 
janold. Their si^ 
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tede±. Tbc Inodence ol hjpcrpluis of mucoos 
ctUi of grade j plo* or higncr was 44 per cent 
In the tumor lenea, 35 per cent to the remote 
•eriei, 5 i per cent in the cotnpaimble-ejc 
control group and 5 i per cent m the ytranger 
control group The fondajoental dwcrettces 
between caronomatoos stomachs and control 
stonuchs as brought oat bj tha stad> are 
sommanxed blonti) To obtain a complete 
Ticw of the prominejice of the signEDcant 
reaidaal leskmi, the average degree of change 
by grades was computed on the numerical 
bans as fohowi atnr^yof ^Kaalcefltgradcd 
3 minus In the tumor aeries 3 plus in the re 
mote serica, i m the comparaUe-age control 
group I minus in the Nmunger control group 
hyperplasia of the mucous c^ graded s In the 
tumor aerlei, i plus In the remote acriea, t 
minus In the cornparable-age control groap 
and a little above o in the >Tranger control 
group. 

Ainpfr* and rtfeu^aUan On the numencal 
basis ft would appear highly Impotiant to 
oonsideT the hypothess that the pcoceo of 
atrophy of the chief and parietal ceiU inltialea 
an attempt at repair in tlse form of bvper 
plasia of the mucoos cells. Apparcstls on* 
trol of rhi* bj'pmlasia is lost and raaiigitaot 
growth results. Tucon^entlvhlgfacrgraLde 
of hyperplasia In from the tumor 

aeries compared to that seen m the remote 
aeries of specimens from the same stomachs b 
Interpret^ to imply that at aotne time a defis- 
ite change from Uk proc eg of sunple hypo 
piasia to that of acto^ cardnoma occura. The 
consistently lower Inodence and markedly leaa 
prominent degree of h>’perplasb in the control 
groups lend support to the oonchislon that 
hyperplasia (regenerative activity) U a highly 
important factor in the pathogenesis of car 
of the stomach. 

Gasinc addiiy The man j refercuoef ui the 
Uterature to achyib and Its posrfble impor 
tince together with the conciasoas of Com 
fort, Botach, and Easter ma n concernliig 
gastric aodity before and after (he develop- 
ment of camnoma of the stomach, atimulat^ 
a similar review In thb series. Of the aoo cases 
of caranoma gastric anahab was recorded in 
IJ4 Of these, in 96cajes (77.4 per cent) there 
was no free add. nie average amount of free 


acidwas 5 37 points.” The dxoimhhi 

of thb figure with the high degrte ef itrvb 
of the parietal crib alreadi recortWbobnrj 
Of the roo cues, in sotnennfimTntA 
pected clInicaU\ of originating u 1 pcn: 
ulcer Eighteen males and 1 (ouhs vre 
concerned The iverage age was yj J nm. 
Gastric anahib was recorded for t8 trw»J 
was pres ent In ererj one of ttw 
aveiaje free sad was j 8 7 pciaU. 7 tei» 
called ulcer group was sepmted bao ih 
main senes temporarily and a cotnpuka if 
the significant mterk made u foDotri. iti> 
phy of the ipedal crib graded 3 mtmn b 
tumor series, i plus in the remote lein 
hyperplasU of the mocoas ctOs gndri 1 
mltiQS in the tumor series, 1 plaslottetosctc 
series. Comparison of the figures lumstitbl 
the major dificrence between the mure aam 
series and the “ ufcer-cancer ” group, fa rc;irf 
to degeneratrao and attempted repw blit 
generally lower average grode ol stnphy b 
the remote counterpartso? the biter graop I 
these former ukrr cases cocld be isn 
girded it would seem that an exetOeet (b 
loJ mdJeator of the thffity of the 
Itaelf to iraid efl the devriopraeot of dna 

oma would be the presence of a nornal itnrt 
of freehydroridoncadd. Can gastric bbkt* 
which b m«tnt«lnlT(g normal aofity be »■ 
smned to sustain no degeoerihoa a* ibcte 
fore to initiate no dborjtnbed sttenri C 
iTpeir’ As yet there fa no dinkal fanficit* « 
the status ^ the mucous crib- 


rvALUHntrr or sttot 
Tkt Unu factor IIN ith rrierw to ^ 


l/u lime jacw VMin reieiiw 

rtsjd uaJ leskins which were cDOsidfrtd to w 

aecondary sfgmficancc in thb study * * 
worth whQc to regard the control ii**^'* 
the chronofogfcal viewpehJt Tbcstiju cg 
the patients of Infancy tad 
were found to deroonstrate the 
least marked residual Icsiocii aodthtf^ 
were coosideml to be the most nearly bO^ 
On the other hand, among pslbntsfat^ 
30 and 50 years of age varying d^rro 
combinations of the residoal brim « 
were observed. Although 
some of the oldest pa dents disclosed 
damage numerous stomachs from pi 
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past so years of age revealed many of the 
changes, in a very marked degree It seems 
conservative to state that the average young 
person is likely to be more free from gastnc 
changes than is the average old person 
In the younger control group, the observed 
lesions were usually of the less significant 
type, they were lymphocytes, general mucosal 
(h^rganization and incidental thickening 
Atrophy of the speaal cells and hyperplasia of 
the mucous cells were rare The comparable- 
age control patients revealed much more 
marked irregularity, fibrosis, and thickenmg 
of the musculans mucosae, with some diffuse 
atrophy of speaaliaed epithelium These fea- 
tures all pomt to a deadedly chronic condition 
In the carcmomatous stomachs, the most 
sigmficant lesions were those discussed above 
In addition to these there was a high degree of 
change m the musculans mucosae, arguing for 
a long standmg disease process These factors 
had been emphasized previously by Baker and 
bv Robertson There is a strong suggestion 
that chrome atrophy of the chief and parietal 
cells is a persistent stimulus to the production 
of disorderly hyperplasia of the mucous cells 
Faber (5) touched on this when he hmted that 

- certain reparative processes might be of im- 
portance m pathogenesis of gastric carcinoma 

The early work of Lebert, later elaborated 
{ upon by many others, stressed the importance 
of a generalized mucosal change In the 
present study, the discovery of certain similar, 

' significant lesions in the mucosa 10 centime- 
ters from the edge of the carcinoma suggests 
that the entire stomach is host to the mahgnant 
process The change is gradual and diffuse 

- and IS not a sudden, primary overgrowth All 
present observations tend to indicate that the 

■' mucosa begins to change long before the 
actual appearance of caremoma It will be 
recalled that Henning, Sternberg, Tuomikoski, 
and others held the same opinion Simpson 
ji' observed somewhat similar changes which he 
( called “gastritis,” and he asserted that the 
/ remote counterparts of “ulcer-cancer” cases 
exhibited much less general change than other 
types of caranoma 

Faber (4, 5) commented on the close cor- 
relation of gastnc anacidity with the observed 
range of anatomic gastric changes, this cor- 




relation agrees with the present observations 
Also, the clinical work of Comfort, Butsch, 
and Eusterman, together with the study from 
the pathological viewpoint of their cases by 
Baker, tends to substantiate the general 
assertions made herein The fundamental 
difference between the average caranomatous 
stomach and the average noncarcinomatous 
stomach is the relative lack of mucous-cell 
hyperplasia in the latter 

It would seem that Hurst (9) expressed 
much in few words when he declared that car- 
anoma does not develop in a healthy stomach 
Thus far, the most important factors in the 
development of caranoma of the stomach 
appear to be (i) many years of repeated 
anatomic insults, resulting in residual lesions 
and disorganization of the reparative pro- 
cesses, (2) age, and (3) heredity 

SUinJAEY 

Review of the literature reveals many at- 
tempts to designate gastritis as a precursor of 
gastnc carcinoma 

Residual lesions of ulcerative gastritis are 
defined as “irregular thickenmg and fibrosis 
of the musculans mucosae, atrophy of the 
chief and parietal cells, hyperplasia of the mu- 
cous cells, and disorganization of the mucosal 
elements ” 

A study made microscopically of sections 
from 200 carcinomatous stomachs and of sec- 
tions from 78 control stomachs is ou timed 

The frequent occurrence of certain residual 
lesions in carcinomatous stomachs is compared 
to the occurrence of such lesions m noncar- 
emomatous stomachs 

Evidence is presented to indicate that essen- 
tially similar lesions occurrmg at a distance 
from a gastric caranoma suggest that the 
entire gastric mucosa has undergone change 
and that much time has been required for this 
change to take place 

The fundamental difference between the 
average carcinomatous stomach and the aver- 
age noncaranomatous stomach is the relative 
lack of mucous-cell hyperplasia in the latter 

CONCLUSIONS 

Caranoma develops m a previously dam- 
aged stomach 
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SURCER’V G^'N*ECOLOG\ AXD OBSTETTaCS 


MiT^v ol nth injury id»\ be rtqalitd 
before neopl«tic tniufonnttioo bcBm*. 

The psthogeoexii of gastiic caraoomji Is 
dirertlv relited to the dbotginued hvpcr 
pla«U of gastric mucoui c^b. 
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HE SHOULDER [OIN'r OHSERV \ I lONvS ON J HE 
ANAIOiMY \ND PinSIOIOGY 
With an Anahsis of a RccnnstruLtnc Operation Following E\tcnsi\c Iniurv 

1 AliRl \CI IO\hS, \t 1 ) , Kiust: Lit\ Mi«(uin 


T HL pnnian puqiovc of this report is 
to present certun observations which 
have radicallv altered our eonception 
of the basic anatomv aiul phv'iolojtv 
of the shoulder joint This is the rc'ull of a 
combination of chnienl evpenencescheckid bv 
anatomical dis-eclion 

riicic changes have neces'^itated revasion of 
our ideas concerning eliologv pathologv and 
treatment of diseases which alTect the shouhKr 
joint I his shift IS not limited to traumatic 
lesions alone but extends to include main 
congenital and acquired complexes 

\ reconstruetive operation for the sheiulder 
joint following fracture or injure about the 
head of the humerus will be jiresented not 
onlv for the intrinsic valu. it mav possess but 
as an illuminating expenmeni in the patho- 
logical phvsiologv of the shoulder joint In 
short these obserxations concerning basic 
anatomv and phvsiologv were made in the 
course of attempting to explain xanable 
postoperative results 

Ihis procedure was first reported in iq,, 
fz) \t that time it was demonstrated that 
followang resection of the head of the humerus 
a stable shoulder could still be secured bv 
transplanting the “short rotators into the 
upper end of the shaft 
It was to be used following fracture dislo 
cation of the head severelv comminuted 
fractures in this region which defied reduction 
or when it was necessarv to remove the head 
for other reasons This original article suffered 
from an inadequate presentation due to the 
fact that the author did not understand at 
that time, these basic principles which seem to 
govern the shoulder joint Asule from these 
considerations, the procedure has been of 
value in avil practice and should have consul 
cmblv more use in militarj surgerv 

^fom the Orthopedic ScrMce XIcnorah IIo<ipilnl 


In the belief that interest will be inereascd 
bv following the chronological development of 
tlu'-e ideas the prc'-entation will start with 
the flr^t cast historv 

Cvsi I Julv li ii):6 n man entaptd in the tiuihi 
ing trade, aged 67 tears fell a dislantt of about 10 
feet from a scaffold and in so doing struck the left 
shoulder htavdv against a timber Ik was imme 
diatelt taken to the hospital anti it was noted that 
the left shoulder w is ilalltiltd as tompartd with the 
other \\ ithout a iirihminarv roentgenogram elislo 
cation was diagnosLil bv the surgeon Ik was placed 
under anesthesia, anil a vigorous atte m)it made at 
redutiion When deformitv was still found to be 
present, roentgen tvaminilion was made and the 
patieiil was found to have a comminuted frieturc 
just above the surgical neik with subglenoid elislota 
tion of the head Six separate fragments could be 
seen It was an interts,ting pieture Now it can Le 
told that It V IS so iiilere sting that il shortlv disap 
piared, and therefore cinnot be reproduced 

because of the wide separation of fragments there 
was complete igreinunt that reseetion of the dislo 
cateel head and frigniinted tuberosities was clearlv 
inebcaled and that without doubt the enei result 
would be a llail shoulde r T o av oid this the author 
agrtcel lo alli mpl an experime ntal procedure, w Inch 
he hael been tonsiilering for some time 



I ig I Illustrating dilTcrences Ml tile sites of transplanted 
eiipsular muscles tliat form the basis of the reconstruction 
that follows resection of the head of the humcnis 1 eft 
( asc I Iv pical location that resulted in complete stability 
return of normal range of motion willi good muscle poii cr 
Right Case 2 , reposition that followed anatomical dcscrip 
tion resulting in complete slabilitj accompanied b> limited 
range of motion and decreased muscle power 
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SURGER'i GYVECOLOC\ AND OBSTETRICS 


Mai)\ ynn of cuch injorv mxy be requbed 
before oeoplaitH: tr»iuform*lioD begin*. 

Tbe p*lbogeDC* 5 i of gastric caroDoma a 
dlrectl\ relitrf to the ditorganued h\'per 
pbuU of gaitrk mucous celU. 
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Illh snoi [ DER |OIM- OHSERV \ 1 lON.s ()\ HIE 
yW'VJOMV AM) PinSlOECX.) 

With an Anahsis of a Rcconstructnc Operation Following Evtensne Iniur\ 
1 \l Rl NCI JOM S, \1 I), Kthu*. Cm, Mi^coun 


T ill i)rim.'ir\ jnirpt'i. of lliib rtparl i*- 
to i>n,^i nt artim ol>i r\ations which 
ha\i nflicalK all( rcti oiir conception 
of tin, InMc 'inatom} and [ilwMoIogx 
of llu slimildcr joint 1 Ins is the rcsnii of a 
lonihimlinn of clmual < \pi ricnci s ducked b% 
amtnmical ili'-sei lion 

1 111 -e diaiiRes 1 h\( necessitated reMsionof 
mir idns coiuerninj; eliolopv patliolojtx and 
tri atim nt of dueases wliicli affi ct llu shoulder 
joint nils shift IS not limited to traumatic 
lisinns ilom hut extends to include main 
eoiiftinital .ind ae enured aimplexis 

\ riomstruetiM operation for the shoulder 
joint following frailuri or injurs about the 
lead of the liunurus will be jiresented not 
oiiK for tin intniisu \ahu it nia\ ik)ss<ss imt 
is an ilhiininiitinu expirimeiit in the patho 
lu^ae il plusioloj'v of tin shouldi r loint In 
short these obscrs.itioiis coiuermnjt basu 
uiatoins iiiil jilusioloov were made m the 
loiir-i of itlemplinp to t\|ihui \anabli 
|‘ostn|n r line re suits 

lilts procidun \s is lust reported in lo,, 

' \t tint time It was (kmonstrati (I tint 
follow ini' ri su tion of tin he ad of the humerus 
I siihli shouldi r lould still Ik seeiired b\ 
liansjiliutm" tin short rototors into the 
npp r I nd oi tin shall 

It w Is to 1)1 Usui follow iiio irutiin ilislo 
eitii’i oi the hi ad si\,ril\ eaimmiiiufi d 

(net on s III iliu ri ^.|,,u whn h di in d n dm lion 
o win n It w IS lu 11 ss-ir\ toriinose the In id 
I '■ I tin r n o >ns 1 In-, on^iiia! irlu h sutu i, ,| 
•* ’ u e iiniiinuati pr< ' iitaiiou eUu to tin 
f^'t tint ih< nnthor did in't understuid it 
' 1’ ti i th s Imsu t'snu ip’e s w hu li si t rn to 

^ ” '1 s'l I 1 , 1 , t imiit \sidi iroin thi'e 

s I ' itioiu llu p'o idiiti his bi 1 nt 

' ' enn i! ji' K IK, j ,] , ,j,i ), ^ iitsi(I 

" s 1 1 1 1 I 111 1 nil! u\ s ir 1 re 


In the belli f that iiiti rest will be increased 
In follow inp the chronolopical deaelopmint of 
these leleas the presentation will start with 
the first case histore 

( \si 1 Jule 15 lOJii a man ( neaeni in till huild 
iHK tndi iRiil fi7 \i irs fell a ilistanre of aliout 10 
leel from a sniTolii and in so doinp siruck tin left 
shoulder lieieiK sirairist a timber lit ms immi 
dnltU laCin to the hosjntal and il was nntul that 
the hit shoulder was llalte ned as eompan d w ith thi 
other W ithout a iirelimmare reeentRi nopram dislo 
e ilion w as diapiiosi d he thesurpion IIi e isidaud 
under aiusihesia and a eaeorous itteiniit made at 
reduclinn Whin deforniile was still found to l)i 
Iiriseiit roentein t eamiinlioii was madi ind the 
patient eeas found to haei a eomnnmited fractiin 
just ahoe e the surpic tl nerl w ilh 'ilheh no d disloi a 
tioii of the he id Six sijiarait fra(,minls lould hi 
sieii It ee as an iiitoris-ime |) I lure Noe iteanl' 
odd that It V as so itili n lute 'hat it shortle elisaj) 
piared iinl tin ri fore eaniiol he rejiridufid 

lliraust oi llu widt se parition of [raeme iis thiri 
wiseompliti aeiiinuiii iliai res-i < tio 1 of tin dnlo 
I iti d hi ad ami fr lemi nU d tul 1 ro itn-s e as i K atle 
indiriltel anil that itliout eiouhl lie citirisult 
eeouhi 1» i lladslioullir 1 o aemd tins l! e aiillior 
lere 1 d 111 alu mpl imxp run' iilal [mu i dure utiuh 
he II 111 111 ( n ions di rinp lor s mu limi 
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SURGER\ GYVECOtOCrV AND OBSTETRICS 




Miny vc*r> of *udi injur\ nuv be required 
before neopbi*Uc tcmmfornuUon bejuu. 

Tbe pathogcnerii of i:a>tric cmrcinoma h 
dlrectl\ reUted to the di^orginixed h^pe^ 
pUsU of gtstric mucoos ceQt. 

JtEFDtZNCES 

Bjuxk, C. r Proe. Mifo CUa *jft. | -j 

X. CtntrrxT M W W 1-, ttd EnmmA> 

O B Prtc. Gutro-EnKr^ ^ qj 7 pp 
45 -«- 

j. Dm-urr F LtoebU 9>6, 57 
4 FA»t», JtjrrB. Ltacrt. 947, 90 -ffjj 

^ kVa Gavtdtk aad iti CaainTQnKrt. l-«adia 
Oriccd Cnhmhy Fim, 9J5 


«. F»m>c\ un,l iioenrj^T n MMau 
k il Wk >< tt-iw. 


I ter«*l. i _ .. ^ 

7 U^WINO. VitKST DU lattlMTX Vi Umrt 
LdpdrJ A.B 4 rtA, 9 J 4 
i. H m, A F LaacH. 94b 
9 Idm. CptJrrfti* 0*7^ lUiTL Gu. Wi. Ke. 
» 7 - f 7 


Oa^no. Qoetcd b; ViArrt 

L Fu icm, V B, tad Soo^crt, C C Ct7 
Rep LohK 9 j I 407-4 7 
^ Roar t ito**, D E J Am M. Ut »4>j. 

4. ^camuk, Rocoxr Ora vn, Utttr ad 

ni J F J M Ui (977 k 4 e 

5. *otmrt, C. k GorS Bo^ Uri, 

»i 7- C 

id. ST iiiwtn . U E. AnL S«i 1417 4 ««■ 

7 TmmxAkS JO. UucMt tend Wb-Pb* 


■j j??? f 



435 


JONES THE SHOULDER JOINT 




liE ■\ I'liotiiKraiilis taken 2 >car'. after operation a 
StaliU shoulder with decrea'ed raoRC of motion, b stable 
'houldirwitlionlj fair muscle power, c onpinil rocnlgcno 
Rrani and tracinp showing extreme comminution and 
displicimcnt of fragments, d, rnentpenoRram and tracing 


c 

with arm at side, after resection of the head and recon 
strucUon, c roentRcnogram and traang with arm m 
abduction, demonstrating the abihtj of the transplanted 
muscles to close the defect and to stabiluic the shoulder 
joint 


slibilitv, there wis almost a complete restitu- 
tion of shoulder function 

In the old operation the head t\as resected 
without ant treatment of the shaft In the 
new, certain muscles were transplanted into 
the upper end of the humerus Therefore, this 
procedure seemed to be the diflercncc between 
two \er\ diflcrent end-results, one, a “flail 
sliouldcr,’ the other, a shoulder haxing excel- 
lent function 

In retrospect, it is now seen that the end- 
result in the lirst case is all that could possibK 
lia\e been exjiceted Hut this was not seen at 
till lime, as com alcsee nee was slow To 
“^tetire a complete range of motion scxeral 
manipulations were nccessarx It was thought 
that this was due to the fact that the site of 
the insertion of the transplanteel short 
rotators’ did not amform to the usual ana- 
toniieal discnption In the next case the 
■-itiswire changed (I ig i) 

f '030. ttie patient, a nieehanic 

b'T ihc ute w lUr dipartmriit felt a ili-taiue of atiout 
to frrt ttom a ladder lli tiitievis ttnl he lilt 
diinlle i,n iln jwiuit e'f ihi lift shoulder He was xS 
irars „ld, not parlieailarlv ndm-.t in considtralde 
pun lid slij^hth sluwked I ht luni of thi tilt 


shoulder was flattened as compared with the riglit 
and he was unable to move the arm at the slioulder 
joint \ roentgenogram demonstrated a comminu- 
ted fracture of the upper end of the left humerus at 
the junction of the head and neck The greater 
lubcrositj w as also comminuted The upper end of 
the shaft was displaced into the axillare space Under 
gas oxxgcn anesthesia, reduction was attempted -V 
plaster cast was applied in which was incor])oritcd a 
mcti! dcMce for extension of the arm in pirtnl 
abduction 

The laboratorx reported a strongh positne 
Wassermann with a slight secondare anemia and a 
moderate Icucoce tosis He wis immidiatch p\en 
suitable antiluetic thenpe 

Other attempts at rcdurlion both b\ nianipu 
lation, increasing triction and change's of s[)lint 
position, were incfieetuil With supiiortiec meas 
urcs and mliluetic Ihenpx his ginenl condition 
improved November 14 1030, a re'se'Ction was 

pirformcd, similar in all respeils to that desiribed 
lor the lirst case, with a single dilTerence The’ short 
rotitors’ were inserted into the upper end of the 
shaft to accord with amtomicil description the 
subscipuhns in front the seipra-iiiintus latenllv 
and the joined tendons of the teres minor and 
infraspimtus poslenorlv 

The poste’pe rativ c cour-e wis voniewhal stormv 
III' sitoneiirv inemn became grave linallv result 
ing Neiveniber 23 in a xo |Hr eeiit dcerca-c With 
blewiel transfusions and anliluelie therajiv his 
eotielelion mjiiellv emiireived He \ as discharged 
from the lieis|)inl in Januarv iet,i In the end he 
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Fig 4 Diagrammatic representation of the muscle groups connecting the clavicle and 
scapula to the costal cage These contract synchronously to stabilize the glenoid, during the 
efiort complex a, left, The anterior group, b, the posterior group 


This IS effected by synchronization of mus- 
cles which cause the scapula and clavicle to be 
pulled firmly against the costal cage Once 
this IS accomplished, the glenoid becomes a 
fixed point The chief muscles effecting this 
are the subclavius and the pectoralis minor 
acting as stabilizers antenorly, the trapezius, 
major and minor rhomboids, postenorly, and 
the serratus antenor, which acts powerfully 
on the vertebral border of the scapula, al- 
though It onginates antenorly (Fig 4) This 
combined mechanism resembles the guy ropes 
of a tent pole m that, if they act simultan- 
eously, they stabihze by counter action 
The second phase of this problem is, 
namely, stabilization of the articular surface 
of the head of the humerus, the outer side of 
the joint, by muscles connecting the scapula 
and the head This is accomplished in the 
presence of severe mechanical disadvantage 
That it can be done at all is a tnumph of 
evolutionary adaptation The upper end of 
the humerus has become a half spheroid, the 
‘“ball” of what IS desenbed as a ball and 
socket joint 

A better descnption would be that it is a 
ball without a socket The fact that the 
' fil^ooid has become flat, deepened only by a 
I vestigial thin layer of cartilage has been men- 
I boned All of this is the interest of a com- 
pletely free range of relaxed motion But the 
effort SATidrome calls for pnmary stabilization, 


firm fixation of this rounded head in a flat 
glenoid, and this is accomplished by four 
muscles, usually described as “short rota- 
tors ” These are actually three, as two df them 
function as one These muscles, listing them 
from before, backward, are as follows the 
subscapularis, the supraspinatus, and the 
infraspinatus teres minor 

Time does not permit us to detail the 
differences found in the vanous textbook 
descnptions of the anatomy and physiology of 
these muscles The vanance is so great that 
the truth must be elsewhere Therefore, it is 
not to be wondered at that there are grave 
misconceptions concermng these points, even 
among orthopedic surgeons Before the re- 
sults of certain expenments are given, these 
muscles will be desenbed as we have come 
to see them 

This anatomical controversy is chiefly 
concerned with the insertion of these muscles 
and the relation of that insertion to the cap- 
sule of the shoulder joint For example, most 
of the standard textbooks show plates in 
which these “short rotator” muscles are 
attached to small areas or facets on the 
greater or lesser tuberosities of the humerus 
Accompanying texts state that they “adhere 
to” or are “in intimate contact with” the 
capsule This anatomical descnption that 
follows ivill start -with the much publicized 
supraspinatus and will show that there is 



438 


SURGERY CT'VECOLOG\ \VD OBSTFTRICS 



CDiulderAbk \'wiatl0£i between these dnerip' 
tiooi nbd fftctuil aaAtorov 

Before this b done It should be noted that 
dose exsminUioQ of these aieu teqmm the 
pcelimJwy removal of the ddtoid, the dev 
tde the eedre acromloD process of the qifoe 
of the scapola, and the p^t of the coramid 
proceM with the Inserting raosdes the short 
head of the biceps and the coraco^raddalis 
(Rgs. 5 and 6 ) 

litc supra^Moatus b actuall} mudi smaller 
than It Is thought to be It antes in the supra 
tplnoos fossa and passes over the upper edge 
of the glenoid- ■^t a point just titeraal to the 
acromiodavreuLar jucctioa it fuaes vlth the 
capsule to become a coDjoloed teodoo. Thb 
conjoined tendon then Inserts narroirli into 
the superior bonxoatal portxu of an inverted 
U ” This inverted U foDows closely the 
margin of the greater tuberosity on the ei 
treme upper lateral surface o 1 the humerus. 
To ilmptifv surgical arutomv thts wfH be 
referred to henceforth as the “horseshoe. 

The horseshoe can be divided Into 5 
segments a borizoataJ plane an anterior ver 
Uah and a posterior vertical limb \t the 
point! where the bofixontaJ plarw turns down 
ward there are two curves, one anterior and 
fKe other posterior the site of the anterior 
curve there b an intermuscular hratu which 



F« 6 UtBsl W« c 4 1^ iMdrr jrmt tkm 

Ksde tm au Uanlal kf Iff rnsM W tk or 

Ut aod icra ttfa c p rsr m of lls ifhc d ikc kJn^ 
DnvUa tBoftnui^ sctBns ti tte imlcr ttbf'W; 
csSrd tJw bmolios nk ■llwti— t W tS( ^ 
onjoiMil ttsden U iks Wcmtsl ™ 

ntaoTMla/ti lA ths uiroor trtiol iW 

s^xnsrns Imt bso’ bocIs is Uw 
1 (k« sMBco h r Uilia bet tea uie 
nfcscaEakrti, tW artcoatmaUt m ■> 

ia«>t DafrasB Dhatratkc Ukk pciali 

Iks between the lapraTiiaatca and the ^ 
Bcapularb capsular compooenta. 

bi this opening, dc«e to the aotefw 
superior mai^ of the gknotd u the b » ^ 
the coraoMd proctsi of the scapula. Spnr^n 
iromthlihasebahcav} Ugament. 
fanwue to bicod with the capsule, tsaa 
called the coracohirmeral ligaroentt 
coracocapeular would seem tnoro desenpn t 
This strncttirc grows In fonctkxiaJ 
with rtudv and will be dSvca*»<d m ^ 
summary which follows (big ?! . 

The infrupinatu teres minor are n o* 
anatomically inseparable but can be 
ered as one mosde Thev ari-^ froc> 
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Up 7 I'o'lcnor \icn of itir ‘liouldrr joint l)n«inc 
from the ^ame prepared <pccinicn and dnenm IIlu-. 
tralinp po'tcnor \ncrv of the ‘upra‘ptnatu‘ mu^elr anil 
infrajpinatu* torc-s minor movies Insertion of infraspini 
tus terci minor conjoined tendon into the (to tenor limb of 
the ‘ hor»c,<hoc and the posterior copsiihr fold 

ticalK the cnliR ‘■urfact of llic infn<;])inous 
fos-sa to fui^e wath the po^tinor jKtrltoii of the 
capsule in a manner similar to tint rlc-'eribed 
for the supraspinatus Jins conjoint cl tc ntion 
occupies the extreme jnisienor portion of the 
honzontal plane, the jMistenor cur\e, and tin 
posterior \ertical Icp of the “horseshoe ' J he 
lowermost portion of this ends on the postero 
lateral surface of the surgical neck of the 
humerus To this terc> minor segment has - 
been gi\cn the term the jrostenor capsular 
fold It should be noted that tht. anterior 
separation is not duplicated postenorh In 
fact, beneath the recess of the acromion proe 
css, the muscle Indies of supraspinatiis and 
infraspinatus arc in intimate contact (I ig 8) 
The subscapularis is a thick jnwerful, fan 
shaped muscle, originating from and almost 
covering the internal surface of the scapula, 
the subscapular fossa The muscle fibers 
converge to become tendinous, just below the 
acromion process At this same fnint the 
apioneurosis blends with the capsule of the 



tip s \iucrinr Men of ihc slinuldcr jDint Dmwinpfrom 
llir vamr «pn imcn and dinpnm tllu'tmlinp lupraspinaliis 
muvlr and rimjninrd l(.ndon with hml in'crlion into the 
horinmnl |>ortinii of ihe hor'-e^hni ’ Coracorapsiihr 
lipmunt siipt^ipuhri*. iniisik nltarlimcnt to the Ic'vr 
tuberinit) nml to the snlcrior and jxi'.tcrior margins of tlic 
bicipital prooac I inal invrtion into the nnlcnnr atrticnl 
limb of the hori'hoc” \nlcrior capsular fold Diagram 
illu<tralinc Ilu-«c ivoinls 

joint to beeniiH a conjoint d tendon Ihe 
superior ixirtion for a distance of about j-f 
inch is altaelierl to the lisser tuberosita The 
remaining jKirlioii of the tendon follows the 
ante nor bordir of the bieijntal grooae Ihe 
lowermost i>ortion t nds far down on the sur- 
gical luek J his portion is referred to as the 
ante nor cajasular foUl 1 he fibers then pass 
o\( r the long head of the bicijis and are again 
attached to the lateral margin of the bicipital 
groo\c to form the roof of the tunnel There 
IS then a short cajasukar expansion or prolonga- 
tion which finds attachment to the anterior 
limb of the “U” jirevioush mentioned The 
fact that the bicijntal groox e is actuallj a part 
of the subscapularis tendon was clearh shown 
when the subscapularis muscle was excised ut 
tolo J he bicipital groove was clearlj marked 
as an integral part of the under surface of the 
subscapularis tendon 
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The ■julomtfil Icvrriptlon of the iWtoid 
netdriotbeni\Tnhw However ll ibouM be 
noted that the retatkmdup of the deltoid to 
tbe*e capnolar mu*dci foQowa a re^Iar 
pattern that ^•arie^on]y with tf^iuhfpiibn* 
Emlm-oiogicaldevTlopnicntfrequentl} mir 
rora evnhitionar> chanjev ddttdd 

mprvptnatai, and Infrupmatoi teret minor 
anae from a comroon premiacJe ma** The 
lubacapuJarU at fint u aeparated from the 
other muades and come* to occupy Ita tmal 
position somewhat later than the others Cl) 
To comoJetc the anatomKal pictnre the 
relation of these musdes as a pwip to the 
scapula should be mentioned. Wlten the 
prej»red ipeomen (Uastratio^ scapulohu 
merai head rousek attachments b sieved 
from below with the hi/crwr angle of the 
scapula doseat to the eye one Is surprised b) 
the thickness of the scapolar moscle eovrlop 
Thik h further demonstrated In a tlttd> of 
cro«i secUocaJ anatomi and tends to cooinn 
statements alreadv made and tbooe that 
foQow as to the p o wer of this gnnp of (nasdea. 

There Is a general loipr^on that these 
rnasdes are gntJI Thrr are short rotators’* 
whose function It is to eaose Internal or ex 
temtl totation, dependtns on the mosde in 
qiKStton Tbei hai'c an added Indefinite 
function depending on the teitbooh osed of 
re-eiifordn^ the capsule The foDosrtng 
shnpie erpenmeat shoiild dtspd this fallaci 
rrom a large beavDi muscled cadairr the 
foDoving rnasdes were eidsed i« tofs and 
weighed The ddtohh the suhscapclaris the 
supraspinatus aod the iafrasphiatas terca 
minor Al the same time the biceps, both 
long and short bead was ex cis ed to lomlsb a 
Kads for conipanson This was done for two 
reasons first because the Weeps fa a verx 
familiar muvde and second, the tong head has 
entered Into procedures dengDed to stabfGze 
the shoulder joint The weights arc as fol 
lows the bicqii, grams deltoid, jgi 

grams soWcapularu, iqi grams supraspioa 
lus 65 grama, and the comWoed infnspiDa 
t us teres minor grams It fa recognised 

(hat these weights will \ar\ with the slxe of 
the indii-fduaJ When ihex are taken from the 
same lodiiidua] b o a ever and compared with 
each other the proportlonai wetgnls should 


notx-atj greatly ThranaJnJ ofiirefirwr. 
is\-en Interesting IlihowallatlhccotnWtri 
weight of these short roUtor. or apsis 
musdes was approtmatelv 4» gram 
The combined weight of the« mowla tm 
greater than that of the ddtotd. TWy cr 
rtlalixtl) more powerful than k-oger onrsck 
in that the} work In a irry short arc. TV* 
foldings would lend to show that they w kX 
acteisor} musdes, but are of prime lagw 
tancT tad arc extremely poaerful 
Summarizing, It would seem orobaye tiji 
these musdes staWUic the head m the gieaii 
bv suding in combinabon and in thduc^ h 
a tuuL A dragrara (Fig q) was prmrrd U 
OliBtrtte this point and was Isier tocad to 
dosel} rrsemWe an anatomlcaJ CT 04 -«ttta 
made near the lc\-H of the hesd of tbe W- 
merus \s fa usualJv the case bmercr <£i 
grams lend to overilmph/) a proUeia. TV 
symmetrical anterior sad posterior capwJ* 
fWds would seem to baiT a spetfafoni fnx 
UoQ The} should act moat pm erf uS) ntkr 
together or sinJv depending 00 tV inUra- 
posterior relation of the rierstrd inn U 
the bodr 

The portioB of the capsule lybg betirts 
the sobscapolam and surwaspioatin has fan 
called the ct>racobumeriJ or Id tbfa deici^ 
lion, the cormcocapaulai ligament U jr*- 
aW} acts to nrex-eot rotitiou h Uw forf 
glenoid bcjj'ond a 50 degree arc. Mornoreh 
be}'Ood Uus point arc p^oiroed In the «tat 
aboulder gfr^ moN-ing ar a unlL 

Before a deacrfption a glNTn of the epm 
th-e technique of recoostructlon the shem- 

Uve nameix resection without recocitrartka. 

should be dfacussed That aJtemaO c i* tk 
condition known as flail ihDuldei 

It fa common knowfedge that If the head o 
the humerus fa reiwnTd to correct fracten 
dlalocatlon unreduced comniinuted frarto^ 
or old unreduced dislocalloo or for 
reasons a flail shrmlder fa the 

flail sbouldeT u meant one that Ii devad 

voluntarv musek control There fa s 
of references on this point as doctors 
do not report ihnr tragedies O* wiw 
eipresdi-eli desenbed flail ^ 

sa}'iog the arm is mereh a „ 

appendage swinging fabortoud from d* 
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side, which is from a practical standpoint, 
practically useless” (i) The head of the hu- 
merus IS still being excised without further 
reconstruction Very recently an excellent 
orthopedist reported afthrodesmg shoulders 
following complete transverse rupture of the 
“musculotendinous cuff ” An arthrodesed 
shoulder is better than a “flad shoulder,” but 
it is still far from being a good functional 
organ 

In mihtar}'^ surgery there are reports which 
would mdicate that “flad shoulder” is an 
exceedingly common occurrence Nov6-Jos- 
serand and Tuffier reported several large senes 
of jomt resections in 1916 In 1018 resections, 
there were 237 of the shoulder joint 
The end-results were listed as follows stable 
shoulders with fair or limited mobdity, 45 per 
cent, ankylosed, ii per cent, and “flad shoul- 
der,” 38 per cent In another series of 98 
cases, there were 45 per cent “flad shoulders ” 
In free translation, they say that m these 
cases, function of the shoulder was completely 
lost, and as a direct result the forearm and 
hand became useless Their large senes of 
cases, reported so early in the first World War 
and the frequency of the condition should 
combine to cause grave concern It is reason- 
able to expect that m the present war, current 
unprovement m projectiles should increase 
rather than decrease the frequency of shat- 
tenng fractures about the shoulder joint 
The operative techmque of the reconstruc- 
tion of the shoulder .joint will be given in 
considerable detad, as there have been many 
modifications smce the prelimmary report 
The operation has been used in carefully 
selected cases after repeated attempts had 
faded to secure satisfactory reduction It is 
the only satisfactory method known to the 
author, and time has shown that it is consis- 
tently effective Careful study of two splendid 
texts concermng orthopedic surgery lists nei- 
ther this nor alternative procedures In all, 7 
c^es have been followed by this and other 
observers for periods varying from 3 to 16 
years It is worth noting that, functional 
variation aside, seven consecutive cases fin- 
ished with stable shoulder joints 
, lo the operation there are two pioints 
hat should be noted A comfortable abduc- 


1 I 
I I 



Fig 9 Diagram illustrating probablephysiological action 
of the capsular muscle group m stabilizmg the head of 
the humerus 


tion sphnt adjusted to a 50 degree angle 
should be prepared The patient should be 
placed on ius side and an assistant designated 
to hold the arm upon which the operation is to 
be performed Adequate postenor exposure 
requires this position, and dunng the course of 
the operative procedure, manipulation is 
essential 

A SIX inch vertical masion is made on the 
antenor surface of the arm just below and 
lateral to the coracoid process (Fig loa) It 
then turns laterally to skirt the acromio- 
clavicular junction, and then passes poster- 
iorly to just below the antenor portion of the 
spme of the scapula For further exposure, it 
may be extended below the spme The ante- 
nor deltoid fibers are separated, retracted, and 
the subdeltoid bursa is exposed For proper 
exposure, the deltoid must be incised foUowmg 
a line close to the acromioclavicular arch The 
capsule IS opened by the primary “ U ” mcision 
which follows the margin of the greater tuber- 
osity It should be noted that this mcision, 
when completed, mobilizes the head of the 
humerus and gives access to the glenoid 
In the anatomical portion of this report, 
emphasis has been placed on the exact relation 
of the insertion of these muscles to the margin 
of the greater tuberosity or “horseshoe ” 
This has been done to establish a foimdation 
for certam necessary surgical landmarks At 
the operatmg table, instead of a prepared 
specimen, the surgeon is confronted by an 
mtact acromioclavicular arch, and the smooth. 
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unbmkcn loTrer portion of the ctpAoIc It lui 
bc«n abown that If one divide* the “hone 
*hoc” into borisonta! uvltnor \TrtiaI, and 
poeterior vertical hmb* there it demarcation 
of the final point of ln*ertlon of the nipra 
tplnatoi the tubacapularli, and the infr * 
iplnatn* tere* minor ren>ectl\-elj* 1/ fa 
addition, a acale or doc^ a mentally anpcr 
impoaed on thb Intact bonv arch, the muade 
flaps are \diaallaed (F% lob) A ahort fad 
atOQ, atartfag at the aotenor curve, U made 
toward the coracoid process or one odoch, 
and another Is made starting at the posterior 
cnrvT Icrward the acromioe or deien o 
With this, two of the three coojofaed tendons 
.of the opeule are immediately separated Into 
thpT respective parts and mobOised vnthont 
farther treatment These are the supraspfaa 
tus and the Infra^ifaatQS teres minor In 
commlnated fractures, fa which the le«cr 
tubcroilt) 14 usually fragmented, the opper 
portloa of the subscapuUrli flap la Ilkci^ 
partialJj mobUfaed by the very eaiaience of 
this fractore. 

W'hen it Is not, or when vwrWd surgical 
procedure requires the mnbflfration of a sob* 
scapularu flap It mast be separated abm*e by 
an osteotome from lU bony attachment to tbe 
lesser tobertolty and bekm br sharp dtsaec 
Don from the Udpital groov'e. 

The mfraspfaatai and the suhscapalaru 
flaps are completed by anterior and posterior 
transverse mdsKins made at the bSM of the 
horseshoe.'* It has been considered advis- 
able not to go beyond this base thus preicrv 
fag intact, the snterior and poatenor 
capsular fol^ (Fig joc) 

The fractured bead h removed (Fig lod) 
The conjoined tendon flaps arc secured with 
damps 1 ^ drawn Into the wound (Fig loc) 
CommlDoted Iragmcats whidi are stiU at 
tacbed to them are separated at this time The 
end of the shaft of the hnmerus Is rounded and 
smoothed- On the lateral surface of the bone 
about to I fache* from the rounded end 
two paraDd grooves are made These should 
be toog enough to fit the prepared flaps. 
Anothcrsunilar groove Is made just above these 
and at right angles and drill h^ are made at 
the ends of each groo\T In short, the grocral 
conbfuratlon of the bor«boe ts re-estab- 


lished on the upper lateral surftcc of lie ^ 
ngure-of-elgfat silk sutoresare oowffaijt 
the ends of each of these teodoea (f^r k' 

The sutures and the teodooi of tk nm 
spfafltuj arc placed fa the orper ptorr th 
subscapolaris fa the anterior veitica] pwre. 
and the conjouied tendoju of the fafn^taiu 
tern minor In the poaterior vcrtial pww 

Then the silk ligatures are saclwtd, torri 
fag to the desire* of the opentor Satteerf 
the ituuglQ of these terxioos, the nodrrairfaa 

of which arc lined by serous membeu* h u 
that Is necessary to re-establish the cap^ile U 
the shoulder joint. The arm b placrd fci y 
degrees abductloo, and these tendoci er 
adjosted to be taut without tesm si thi 
logic. The wound b dosed fa larm »6i tit 
preiimisJv prepared abduction ipflct ipfCeil 

rvALriTJov 

In an\ group discnsdcn of shoddrr jkl 
stiHhty LhegncatiaDastothcitlatlrels^ 
tance of the bead of the bfops b qddJy 
introduced. Caifam experionts, *nh oa 
be easQy repeeted, wQl onaoostnlt tfal le 
tfan of the short rotaton oropfakres- 
efe* as they fuse with the capsule luofirtdr 
disrupts penohumenl bead axuo. TV>< 
arc the primary slabslum. There art eaar 
seco pdan stabHurn and of these the d> 4 
important would seem to be the actsd o si 
tacbed to the coracirid process, the short bod 
of the bserps and the cnracobrarhlafis. 

One notes, everywhere the pfofooad 
ence that the works of the hte Dr E ' 
Codman have had on the medictl th*^ ® 
thb wbject. Thb is u It ihoald be, let U® 
has been too much miphash oo $apafj^^ 
injury and the ixaportiusce of the 
tus musde. It has been shown to be * 
smallest of the three capiiflar conipotwat^ 
wili CDQtfaae to receive much sttentw, j® 
os does the frail member o/asetctftHjplrts,* 
tme that Is freqoently sick of fajored. 

This sopraspinatos overtstinale ba 
to the lyimgisDc deltoid suprtstJruW^^ 
(Watson- Jones) This mamtslns t^bf 
Sistmn of the humeral head in the 
the supraipinatui b a prerequisite to 
function and followed the 
abduction coold not be Initiated alters 
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1 ig 10 1 Dratting showing the hnc of skin incision, 
, diagram illustrating the “horseshoe” and “shoulder 
lock” as an aid to localization of the component capsular 
laps, c, drawing representing the aid of a diagram in the 
ircpanlion of Hans, d, the removral of bony fragments 
rom the conjomed tendon, e, the rounding of the upper 


end of the shaft and preparation of three grooics, one 
horizontal and two \erticnl, pnor to final transplantation 
of capsular components, f, final location of transplanted 
conjoined tendons. Note that the line of closure between 
tlic components, such as the supraspinntus and infraspin 
ntus, reconstitutes capsule 


)lclc tear” of the supraspmatus Study of the 
atcral aspect of the shoulder rs ould shot\ that 
sizable laceration of the kev-stone supra- 
'pinatus tendon t\ould seriously affect the 
tt\o components in front and back hlorcovcr, 
It would seem to be phasically impossible for 
lilt supraspmatus alone to be a wortlia antag- 
onist for the deltoid which is si\ times larger 
and heat icr 

Closer to the tnith,tet still inadequate, was 
the statement made m 1933 (2), that the 
‘ short rotators” are m rcalita “suspensory’ 
muscles whose chief action it is to hold the 
head of (iu. humerus firmlt against the glenoid 
''iiere the more powerful flexors and extensors 
can exert their full force on a tinn base ” 


If this 15 not the w hole truth, let us attempt 
to define our present concepts regarding the 
physiology’ of shoulder moGon Mmcmmt of 
the slio 7 (ldcr demands both fixation of the glenoid 
and the head of the humerus, ivilh effort in- 
creasing the demand Two distinct muselc sys- 
tems arc involved in effecting this Dysfunction of 
any muscle component will seriously disturb the 
fine muscle balance essential to normal shoulder 
movement 

EinalU, surgeons interested in the prob- 
lems of bone and joint surgerx wall concur 
with the statement that occasionally resection 
of the head of the humerus is mexatable 
Considering the operation as a surgical entity , 
they will agree that stabilization of such a 
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tboaldcT prwnts t difficult sur 5 ;lcml problem. 
If fQcb 4 ftboulder can not oiil\ be stablUzed, 
but reconstructed (o effect fonclioatl return 
tbcQ other iDore or less distantly related prob- 
lems in sbcmldeT rurgci} shouM be affrctctL 

fClOtAJtT AifO COXCLCSKOT 

I Resection of the bead of the homcrris la 
reported In two illustrttlTe cues. 

a In these and other indrvMoala the end- 
result has been stable shculdcrs but with 
considerable variation in functioQ. 

3 Investigations to determine the reason 
for thh lia>’e considerably altered our IdcAS 
concerning the bairc anatocn\ and ph\alokig} 
of the tbouider (a) Normaf shoulder tDo\’e 
ment demands both fuation of the gleirold and 
the bead of the hamerui (b) there would seem 
to be a cooirderable difference in tbe miude 
phj-siology of the sboolder Joint In relaxed 
motion and when the same Joint performs 


under tbe sUmoIusoftffort (cltbetaloaa 
results can be fummoriicd bj sixth- Uulfr 

abort rotators” arc la rrafltx ensar 
musdei, and that these are dhsW i- 
thiee (Datinct component pjarU. 

4 AncmerathTprocediiitlideHnLeJtj; 
in selected cases has been cwtdrtrrtly rfa 

tive It has simplified surgical inroid ui 

ffben modified can meet Taned aH->d 
needs in dvihan practice. 

5 Reports from tbe first Werid V>iiW 
to tbe bdtef that in military turgery a ctob 
strudlve operatbo of tbe type itoctih' 
would be of great service 
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the surgical exposure of the gall BL\HDr.R 

and bile ducts 

FR WK H L.M^EV. M D , C S . Roston, 


T O those ^ho for mm\ xcars Inxc 
been operating upon patients with 
gall stones, a discussion of the surp- 
cal exposure of the gall bladder and 
bile ducts must seem almost presumptuous 1 
^sould not consider presenting the matter 

were it not for the fact that, m mj opinion, . - . 

there is a real need for improx mg the rncthods £ stones m ^ 

now m general use The exposure obtained 


For It) a cars I ha\e 
concerning the need o' c ''a " 

operating for gall sto^e' th"’! - - c 
stones in the gall blT'd'.' -'*< ' "c- ^ 
that those within the b'T d a*' 
moacil 3 his ran Ik do~' ’ e" 
bile ducts, exploration will re 


The abilitx of a group ct s^.ee'aJ c- -- - - 

this clinic to open and cx^i’ok tl ; ^ f ^ 

and act show an cacr dccrex’^ "C ; ' 

rate IS I belieai, in a large it'-'-'.-c ' - * 
their use of this method oi caps f-, “ 

tiac held, an cxiyisure which er.sb’''' — f 

xanced that this plan wall often make possible oiicratc upon the ducts anii adja. ea^ ^ 
better operatia'e procedures not alone upon lures through a aaide anatonual cip' 


ha the procedures which I dea doped some 
jears ago has been so satisfactora in our clinic 
and has receiacd such faaorable comment 
from others aisitmg the dime that I feel it 
tundv to desenbe the steps used I am con- 


the bile ducts but as w ell upon the a era im- 
portant area at the junction of the cjstic, 
common and hepatic ducts, and a avide area 
adjacent, in addition, and of peat impor- 
tance, the operation can be canned out under 
direct ansion 

No one who has done a era much biliarj 
tract surgera’ avill dena that the area most 
dangerous, most mvola'cd, and most likela to 
produce complications m biliar) tract surgera , 
lies at the verj bottom of aahat in the opera- 
twe field may be desenbed as a a era' deep hole 
The very' bottom of this deep hole is made up 
of the bile ducts, the often complicated and 
atypical anatomical relationships bctaaecn the 
cystic duct, the common duct, the hepatic 
duct, and accessory ducts, the cjstic artery , 
the hepatic artery', at times the portal vein, 


a dn field, with ndequ-ite lieht, "‘"d rn'" t ^ 
patient’s abdominal mu^le- and co'^t'-’, rr 
inxed and quiet 

1 behcae that ana niethwl of exp*-' rg t"' 
biliara tract region should be deai'op, ’ -j'--- 
scqucntial lines The basic factor n' s irh 
methoel is, in ma opinion and ea{yne''i'r r 
quiet, relaxed alKlominal wall and rontc-’ls 
This can be obtained with proper spin-il ar.- 
thcsia, without which the pi in of esjyi: tc 
here described becomes, if not imixi'-ddc, at 
least vera much less satisfactora 
To silence jwssible cnticism of ilic jihri, 
since its most comiilclela satisfactora cm- 
plovment requires spinal ane-sthcsia, I would 
like to say that for sea oral a cars in this clinic 
all abdominal operations haac been done 
under spinal anesthesia — gas anesthesia or 


^e duodenum, and the head of the pancreas intraaenous jKntothal anesthesia being us.d 
Excessive bleeding from tcanng of the cystic when desired to protect the patient from thr 
or nght branch of the hepatic artery in this psychic burden of being awake while the 
deep hole, unless there is adequate exposure, operation progresses Ihe spinal anfsihocn 
CTea es an emergency which threatens life, has always been gix'en b\ a full tinii imn *l 
naKuratc conlrol of hcmorrhaec can and physician ancbthclisHrmn llic dtnartnn n?” 

resmt m almost irreparable stncturcs 


f. f .u As eaidenee of UiL 

safety of the method there Imai la,,.„ 

From the Detriment ot Surgerj The Uhey Chn.c. dcaths from thiS ty pc of anCStlKSm fdr U 
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and there hu been to date not a aio^ nenro- 
loglcal coonpUcatioa. It teem* obvloai to me, 
lliaefore fromancipericiiceofappfoiimately 
15,000 casea, that intbehindsoftlKiMtnloed 

mtobeerpfrttntta admhitg tr^t^m fcitHiTuln 
tcnaiHre ipuial aoextheala has been pnned 
to be a t^c and most aabxfactory tjrpe ai 
aiKstbeala. In the hands of thoee oot trained 
and eipcrienctd as operts m Ihb tvpe of 
anesthoda. I irould be the first to admit Its 
hazards tne emplo^Toent of ^noal anesthaia 
by tboae unqualified In Its use by training or 
experience Im brought about untoward criti 
dm aryl has created unjostified prefodlces 
against It As In so many paraJVrl sltuationa 
In scientific practice ^ust as It pros'idet snefa 
beautiful]) efuiet and rdaxed anatomical fields 
for delicate, acenrate and meticulous disKC 
tlons, so It also demaAds care patience, aod 
experience not uoiv and most important, in 
ita adminift ration but also In meeting the 
emergencies which somethnes arise durl^ ita 
admlnlstntioQ Such cmergenoes can be 
rKcescfulli dealt with by those expert and 
ea^i t oc e d In Its management 
The Domber of reports of attempts to mahe 
the main bde ducts more euibk and ao more 
easO) approached a e\idaice that surgeons 
realize that adequate e qj os xi re of the opera 
the field m bilbry tract surgen is ewientUl 
il inch operations arc to be ooodticted safdy 
The attonpts to improve the exposure of the 
ducts hair been largely coocerued with plac 
ing objects under the patient s back at the 
icirl of the gall bladder and bOc ducts. At 
first sand were used, then mechanical 
back deiTitors wkh the patient in tbe icieiscd 
Trendeienburg position were empiojTd (be 
Idea being to rcramr from the field <rf gravity 
the adjawt anatomical structures. Eaiiv 
In our cxpcnence we adapted for the purpose a 
section ol baliooci tire limex tube. The section 
chosen tnduded the valir for mfiatlon. Pieces 
of rubber were ^■ukanlz^d oirr the cut ends 
of the tube Tbe section of tube uoinflated, 
was placed beneath the patients bock. It 



was connected with an air battle or p, u-i 
aod later Inflated when the pnknt 1 tbden 
was opened and the gall bbildcr «p»i il 
of these procedures were ba«ed opoa blhdn 
reasooing that thus rmoi-ing tl* 
anatomical structures from the ficU 
make the ducts more icresdbic. Tbendiiii 
were not productiir of irry ratrii tmpw» 
roent in the erpoeure of docti tai th 
CTftic and common duct JuBctioa. The fii 
that the commou and hepatic ducU, toijHfcr 
with tbe cystic Junction aod aisodatd 1*01 
ate lax structures makes difficult the eipcaj* 
of the area hence It b diifindt to briaxlb 
structures dose to tbe abdonuial wsS shot 
they can be dealt with more nfeiy Thcin 
tnre into which the ducta efiter-lhe in- 
denmn— because of its mobUhv (ndi b 
mo\r to the right toward the pohl of orin 
of the ducts a^ b fixed In the fmiTe cf lb 
bver ary] so permits the ducts to dnh bid 
Into the \-erv bottom of the operstivt 6 di 
whkh has been called tbe pouch of ilerwB 
Ncpthing piaced under the baii will eierctoe 
the larity of the dud or sufBoeatly ekrte 
the posterior abdominal wall to ifait the^ 
ducts win be made more vbQJe aod teaeds 
nearer to tbe sorface » the) an be rK 
safel) dealt with. 

It was realized that only b\ ffioUIalflS ^ 
the left ite structure Into whkh the 
Inserted and Inxping Its origin in tbe 
the llm fixed could the duct be rtragMcDa 
out, put on tbe stretch, aod thus trxjht ^ 
out of 111 deep positlOT and made cki/h 
vblblc and doeCT to the abdominal wiH. 

Tbe length of tbe indsion b ibo sn top™ 
tint factor In the exposure. CoeninrHco ™ 
what one gains or hazards sith 
adequate or Inadequate length mrsb s giw 
deal W ith an) morion that Dnuts eiw ^ 
idequuy of exposure of tbe deep anilonik* 
itnidures of and about the bffe 
exchanges tbe sa\-ing of t or 4 i®***,^ . 
Indsloci m the abdominal wall to shalrtn 
the additional rbks are to the deep aiulo®^ 
structures, ami bec*u« of tha tbe pal*w 
future. 

•me TTTTtxrotT 

Spinal anesthesia b uwd and an 
ample length b made. Tbe abdomen b 
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riR I a, The anatomical relations of the gall bladder and hepatic fleiure when 
the abdomen is first opened b, The hepatic flexure and duodenum mobilized to the 
left and held in this position with retractors upon gauze pads The clamp on the gall 
bladder is not shown, but bj traction and mobilization of the duodenum and hepatic 
flexure to the left this exposure of the ducts and foramen of Wnslow is obtained h.ole 
also the Msualization of thccj'stic artcrj with the pentoncum o\er the duct opening 
c, The foramen of Winslow blocked with gauze 

bpened and the gall bladder is exposed and Deaver type of retractor is placed over this 
grasped v ith a right angle clamp or anv other area and the flexure and ascending colon are 
hpe one prefers The gall bladder is pulled pulled to the left This procedure, the re- 
upward and outward and the duodenum is tractor pulling the wound edges apart, com- 
pullcd to Uie left so that anv bands between pleteh exposes the pouch of Monson The 
the duodenum and the gall bladder are put on common and hepatic ducts are put on the 
the stretch and severed The hepatic flexure, stretch as these two structures— the duo- 
which IS often fixed bj bands to the under denum and hepatic flexure with the retrocolic 
Mirface of the Uxer, IS freed so that the flexure duodenum behind it— are pulled to the left 
can be complctch dislocated to the left The so that the ducts are made completelx xnsible 
field IS then reads for exposure A long, If another clamp is now placed upon the 
folded, wet pad is placed oxer the outer edge ampulla of the gaU bladder and the gall blad- 
of the duodenum up to the pslorus and with a der is further elexated, traction on the cx stic 
Deaxcr txpc of retractor placed over it re- duct will not onlx demonstrate the duct and 
traction is made to the left Ihe hepatic its entrance into the common duct plamlx 
flexure and ascending colon arc pushed oxer but will so open the foramen of Winslow that 
to the left and another gauze pad is placed it, xxith its postenor Ixiundarx made bx the 
along their external edges (1 ig j, b) \ xena caxa, xxall be plamlx xisihlc (Tig i b) 
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\Mth to exponirt *odi u thb, a f^ozc itiip 
can be puoed bto the fommen of Winslow 
to block it (FIfi I c) Tbe remainder of the 
strip maj be so laxl into tbe fona of Morboa 
that, as ooe win. quickly tee when ex 
pofore b obuloed, should a coasldcraUe 
amount of mfected bOe escape m openlnf the 
ducts or should a pool of bkiod accmnolate at 
the %TTy apex of the deepest pobt of the op- 
erative field represented bj the foramen of 
Winslow material thos reloued wD] not pass 
bto the lesaer pcntooeal cavity or pool at 
tbs point to prtxloce a sobbe^tlc or sab- 
phrenK postoperative abacess. For texTral 
\‘ears I have ad\'Dcated among oar gnrap of 
snx i ;e o n s tbe value of plugging the foramen 
of Winslow and p»rHng the foesa of llorlaoo, 
and 1 am sure tbs precaution has rewarded 
us b better results, b that citchlng tfaespQled 
bQe and stoocs has prevented compltcatlou. 

With tbs exposure, Asps of perltoocum can 
be aJdy ctrt from the gall bliddcr with which 
to cover its bed after Uj reoxnTd Tbecoone 
and pontwQ of tbe bepotk anery and the 
course and relitloQ of the cystic artery to tbe 
cystic duct can be readll) demoostrated and 
visualised (Fig t b and c) Accurate dimer 
t»n of the cystic duct down to the point of 
entrance into tbe commoD duct can be ac 
compnahed Not Infrequeolhr the dbchaifc 
of bOe from tom, wuall accemory ducts occur 
ring at tbs Pobt can be demonstrated the 
open cod of the acce s mty duct pteked up and 
tted arid the postoperative escape of hOe bto 
the wound from tbe open end of the aeee s wffv 
duct prevented. As tb result of ba\-bg agab 


and agab demoostrated after irajoTil .J U 

gall bladder, tom accessory bOe dom rfticr 
at the Junction of Ibe cystic and tic r^rn m 
and hepatic ducts, or b the bed of tb tmr 
I am sort that when there is in ocipe c< l?t 
after cholecystectomy It is b mA cues (ko 
tears not discovered and therefore not Hiiri 
b the accessory bOc ducts. Thu U* esoie 
of bDe particulari) from an sccesaxT hOe dart 
b the wd of the IKrr can result la tbe 
of a serwus amount of bOe bto tbe penteonl 
cavity Is borne out by one case I hme cs- 
coontcred. In this instance a tom duct b tk 
IKtt bed leaked at lesut a dram of bUe pr 
mbute and undoubtedly withm ■ fer dni 
would have completely filled the tbdoorc 
with bfle WTiSe it Is true that bJk pm- 
tonltls can frequently be recognised sad oa- 
trolled It is a complication to be prevented tad 
can be aN-oldcd If proper pfecautioasiTetiin. 

By this eipoaUTt the cystic inerv u re 
have frtqiienil' deroonitrited, cm smn be 
found first carefaDy diaiecled, cat, uJ 
damped, and Ibts the doiectioa betreea ik 
CTVtl^ CDcnmon and bqatic ducts eu k 
made very aceurately I belie%T notHag bif 
pla^td a greater part b knrerbs our nrirtal- 
It) rates or has giva os tbe ccnfideDct W 
explore the common ducts b such s higi ps 
centace of cases as has thu plan of 
After Its use for a number of yetri we cib of 
without bestaljon that the tradw node 
upon the duodenum and the hepatic flawt 
bv retractors on the top of gatue b no wiy 
Increases the postoperative dhtenli* w 
complicates the postopcrithv recovery 



SURGICAL REPAIR OF RECENT LID LACERATIONS 
Intramarginal Splinting Suture 
HENRY MINSKY, M D , New York New York 


C ERATIONS of the eyehds, while not 
uncommon m avil practice, are seen 
very frequentl}’- as part of war in- 
juries The ophthalmologist knows 
the importance of immediate prease repair, 
but others who see these cases first are less 
likely to be aware of this necessity 
W^en mjunes involving the margm of the 
hd are not perfectly repaired, faulty healing 
due to the change in the action of the strong 
band of orbiculans muscle fibers near the aha 
causes cosmetic defects and functional dis- 
turbances 

This disturbed physiology was markedly demon- 
strated m I of the 2S cases that form the basis for 
this communication Dunng a braul, a man had his 
right upper hd tom s milhmeters from the punctum 
by a laceration which extended 7 millimeters up- 
ward and then ran parallel to the margin up to the 
external lateral ligament tITien the patient dosed 
his eyes forcibly, the tip of the flap rose away from 
the eyeball and stood erect \\'hen he opened his 
eyes, the orbiculans became relaxed and the flap 
came to rest flat against the eyeball At the time of 
injury’, a reflex spasm of the orbiculans takes place 
nluch accounts for the displacement of the tongue 
toward one canthus or the other The almost con- 
stant bevelhng of the wound is thus also explained 
Once the margin is tom, the action of the orbiculans 
IS changed to a lateral traction w hich tends to sepa- 
rate the hps of the wound and ultiihately to cause 
a notch 

The methods of repainng hd lacerations 
deal mainly with three problems (i) the per- 
fect apposition of the margins of the hd border 
to prevent the formation of a notch, (2) m- 
creasmg the raw area in the substance of the 
hd itself to CTeate a broader adhesion, (3) the 
overcorrection of an avulsed hd to insure its 
approximation and to restore its level 
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m the repair of fresh lacerations of the li 
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margin are merely suggested in the hterature 
deahng with ectropion, tumors, congenital 
colobomas, and the post-traumatic notch Du- 
verger (2) m 1916, described the removal of a 
tnangle of skm and orbiculans from one side 
of the wound, and a similar equal tnangle of 
tarsus and conjunctiva from the other, thus 
permitting the tissue to overlap to produce a 
“Z” shaped base of adhesions when the lid 
was finally repaired Attention was focused on 
plaang the deep sutures off to one side of, and 
not directly behmd, the superficial skm su- 
tures It IS mterestmg in this connection to 
note that when Sheehan, 10 years later, pic- 
tured Duverger’s operation, he added two tiny 
mtramarginal sutures, which he termed “the 
most important suture ” 

In 1920, Wheeler (16) published a descnp- 
tion of his “Halvmg Operation” in which he 
perfected Duverger’s overlapping technique 
In one patient in whom the globe had been 
previously lost, he “sewed the hds together so 
that the lower margin would act as a splint 
for the upper ” To Wheeler then, belongs the 
credit of splmtmg one hd margm against the 
other He laid particular stress on the im- 
portance of a flamed-adhesive pressure dress- 
ing reinforced with a supportmg bandage 
This pressure dressing insures primary union 
by immobilrang tbe tissues, and prevents in- 
fection or at least mimmizes it by forang the 
exuded serum into the dressmg 

Still later, Peter, 1932, suggested the sutur- 
ing together of both lids when the mjury was 
extensive, and even recommended mtramar- 
ginal tarsorrhaphy 

Classification 

Recent lid lacerations may be classified as 
follows 

A Extramarginal, not mvolving the hd 
border They may be (i) superficial or (2) 
deep 
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B latnaurcUu] Tntr wmir gfnul Ucera 
lions nu\ be (i) canslkular (ft\-DlsloD) or 
(>) citTtrMniMrulsr KitncaiulknjlAr lesions 
nu> s£ect (a) one lid and be dtber tingle or 
mujlipie or (b) they mar affect both Udi and 
consist of (i) ooe tear In the margin of one 
nd at a peknt distant from the tear in tbe 
other or ha\T (2) both tear* in a line and 
continue through the margin of both lids. 

TRZATiiEjrr 

Tbe generaJ pnndples of treatment tumTf 
lallj accepted naNT been rcpcatedl> stressed 
in tbe Utemture b\ vanoos authors, Thev 
may be summarised briefly as foDom 

rrttapt repair goei lltt best resoUi becaose It 
ro 4 <lj mar ddonnltiet. Stmpl (smrfatf of tbe 
edcetofadefeetbademuleUlMthaitoae tUcdtlM 
In^hofth lidbEUMoL Wopa ticaasloa b mao- 
dal^ D^brVlRMSt iboold be minliwJ tbooffa 
tb&rrt triy ecTOtk tiuae BKtU be etdaed. 

Brol*^ acul ecchraxodc Up of tboa tnay b« 
need. 

Tbeewof Intraenrffoal nture b easentlal. 

C 30 ilaa of cooitmetlra ( peeieot adbabos i 
ihs liobe b reqm^ 

Sotnrina of leruat a^d tarso-orUu! faads b 
necesATV to eofd pbsb. 

RepsMaa the oabKokrii tboold oot be neiBeeted 

A special raenrt oear the dUa shosld be made t 
catch the BHsde of (tMlia to prrreot the formatloo 
of notch 

Precise satnrlnx of LIo rrslores tbe coadn Ity of 
theBd. 

Both eyes tbooid be baodafed to mibtahi Im- 
mobilUaUon of the sotared Bd. 

Wbaer sofiuted Crlmmtnf (he Lips t lEptf- 
cal defect so as to oid notch. 

Amadiala In the great ma}ori(> of cases 
instfllation in the conjunctira of 4 per cent 
cocahK and adrenalin and a tampon of i per 
cent poQtocaine In tbe losrer uc juus tbe iolil 
tratiiMof tbe lids with 3 per cent or 4 per cent 
no\-ocaln render the repair painiest. Only 
when the patient is nonco-operalKT b general 
anestberia indKated. 

DretsiH[ a»d afltr-ccrt The moderate)} sc 
\Tre co m wesston dreiiing is not drstttrbed for 
5 dart. 'IlitTi, ail supcrbcial sotures arc re 
moTcd while the patient b naked to keep both 
e%-es shut A Gght dmiicig is applied. On the 
loUowmg da\ the e\T b left open but the 
wound is kept c e rvere d with i per cent boric 
aod ointment for a week 


EXTIAUAIOIVU. IJtClXtTKUJ 
Superficial wounds of tbe ikhi reqnm 
pie deansing and cnaptatloo eitlw t-rbto 
rupted lutures or by butterfly adbwhe ito 
A light dressing Is snifident 
Deep lacerationi require tbonragh dnsej 
with nap and water alcohol tad rtber cj 

painting with iodine. The coohmetiTa nl tif 

expontiem of the levator ipooeunab ire b- 
ptber dosed with btemipted rilk latHra 
Then tbe skin and orhicularti arc dnik-A 
t^ated, A moderately beayy p res sur e dre^oj 
osuall} cllininates tfie neceisUv for driest 
of tbe wound, men wben cootamJuted. li 
almost ahrays Insures primary heating 


fPCCtALLY DEVUED fPfOLE UTTlJUtUCau 
iPLEfnxo sinutE 

WTien only ooe hd marjb is hcentri,! 
strong double armed satore b passed (hnntii 
the tips of the wound by equal quadraat arts 
in tbe plane of tbe gray Une, As the k 
drawn awav from the ev'ebaJl by tUs setso, 
the prevdousl} adjacent edga of the bar 
ated conJuDcdva, Ie%atOT rrpansoa, iad ts 
SOS are approilmted so l^t thej mar k 
repauedb} burkdintenupted catgut nlsas 
When the arms of this Intramar^aaJ satvr 
are then brought through tbe gnr Hoe of tie 
Intact marglD of tbe ot^ lid to emerge bte 
the skin beytmd the dEa, the cods art ted 
OTTT a rubbCT bolster In thb war a iffiate; 
mechanism of tbe tom border b creitrii *soa 
tbe lines of traction are aD In tbe plane 0®- 
n»Q to the grav line of each lid am aatei*- 
posterior displacement b avoided and 
the intact border of ooe lid flstte ta tV tJs 
margin of the other no tertkal dbjijen^ 
can lake place The varying degrw of bern- 
llng of tbe wound usually present serm b 
isciease the surface for adbesiga. 


Detailed Stem ix tue Tecbsiqi^ 

4 Inlrawwiixal imitrt flacfJ 
braided silk double anoed suture U osei iK 
temporal flap b grasped with fisatioo 
nearly pomliel to tbe border The 
needle li placed 00 the gray Gfif 3 
from the trwn edge It b pawed in l«r *4 
of tbe gray line to appear in tbe r*» 

3 m.niimeteri from tbe border fTit •' 
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Fig I First step of mtramarpnal suture T helacLralcd 
\ovrtr right lid is schemalicallj Tcprcscnlcd The funl lion 
zontal lines suggest the gra> line w here the needle is poi«ed 
at 4 and the broLcn nrroies indicate the path of the needle 
pomt through the thickness of the lid in the plane of the 
gru) line AC The lovrermost ^mall arron at C is the site of 
eiit m the tom surface 4I) = BC 

Fig -> Second step of intramarginal suture tract viadcin 
other Up The temporal arc of the suture has been draim 
through and the tract 1 C' in the nasal lip is begun 
d B>=B C and 1C= I'C Needle is not dra\m through 
Fig 3 Third step of intramarganal suture Vfter the tract 
A C 15 made, the needle is ivithdraim and grasped bt the 
needle holder nearer the point and the ej c of the needle en 
tered in the hidden ran surface at C to emerge at 1 
Fig 4 Crossing of the suture on the graj line to checl 
alincment of the flaps The arroiif indicate the direction 

nasal flap is then grasped and the suture is 
entered in the tom edge 3 millimeters from 
the tip in such a wav that it travels in the 
plane of the grav line where it appears c\actlv 
3 millimeters from the tip of the nasal flap 

To make certain that the second arc is in the 
plane of the graa line the following sanation in the 
technique is used 

The fixation forceps arc released, applied to the 
nasal flap 5 millimeters from its torn edge The same 
needle used in making the temporal arc in the tip is 
placed on the grav line 3 miUimclers from the nasal 
torn edge and made to produce a tract in the plane 
of the grav line which emerges in the raw wound 3 
tmllimeters below the border (Fig 2) Without re 
leasing the needle from the holder, the surgeon with 
draws it and re enters the tract at the prc\ lous point 
of exit of the needle Its point is made to emerge 
A i-he. gray line where il was first, punctured 
Another variation may be used b> letting the threaded 
of the needle enter the tract at its opening in 
the wound and retrace its path much as a small 
curved probe would do (Fig 3) The needle holder 


that the arms of llic suture arc drawn so as to approl 
the tom flaps If vertical or honronlal displaccii!| 
present, the arcs 1C and A'C in 1 imirc 3 arc uncqUi 
tlie second (nasal) tract must lie reformed i 

1 ig S The intramarginal suture completed D \ 
sents one of the conjunctival sutures whose loops a, 
the conjunctival surface and whose knots arc to be 
buricil liclwcen the raw surfaces when the skin is rcpa 
The first half of a surgeon’s knot (A —A ) has been fori 
but riot pulled taut The nasal arm of the suture cmct‘ 
from A' now lies over 1 and has been made to cntcrl 
praj fine of the upper lid at L \'B' 1 

travels m the plane of the gra> line rC to emerge from! 
skin at G 4 millimeters above the border The other a 
follows a similar path R shows the rubber bolster ol 
which the suture is tied after the slack has been taken I 
5 indicates one of the mtcrniptcd skin sutures 1 

now grasps the needle near the eve, pulls it throug 
the tract, thus drawing the suture and complctin 
the first loop of the intramarginal suture 

B Ahncmcnt checked To insure the exaef^ 
alincment of the two flaps, the arms of the 
suture are crossed without being tied so as to 
he on the gray line of the lid border (Fig 4) 
If there is any displacement, vertical or for- 
ward, it must be assumed that one part of the 
loop IS outside the plane of the gray line The 
corresponding arm of the suture must be with- 
dra^vn and repassed accurately 

C Conjuncltva-tamis repaired The hd is 
everted by dratvmg it away from the eyeball 
by means of the stiU untied intramarginal su- 
ture Because of the traction by this loop, the 
margins of the conjunctival wound fall m line 
so that previously corresponding parts are 
now adjacent and easily recognized After the 
wound IS permitted to spread a bit, inter- 
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ruptcil No ooo pItJn citgut alnjimatlc ta- 
toret, lUrtim at the angle of the tear and ap- 

E hlog the border are pajaed ao that the 
(Fig j 2?) are on the conjunctival aide 
he koota are tied ao aa to be boiled be 
tween the raw edgea when tV akin it ultl 
matelv repaired Catgut la oaed to make on 
Deceuary the later removal of de^ autarca, 
thua avoiding the riak of atretching the lid and 
of weakening the adbeikraa, U the repair of 
the conjunctiva k omitted the fomli lo the 
vegioft of the tear may be obJilcrated by aar 
tiiaue when healing b complete 
D S^int Rf ^rocedarc To obtain smooth 
umon of the lacerated lid margin it muat be 
apUoted agamtt the oppoalte Intact ooe b\ 
trlng the hist half of a turgeon a knot wfakn 
drawa both tips of the laceration together 


turn, atartlni: from the anjdc of the lej-J 
and approaching the Bd margin, cloy thr tfc; 
and ofbicolarii. IlUmcntlmpcrtiattorub 
aure that a aeporatc illtrh k taken to fariH. 
the atrip of orbkulaik near the Udn, cl« 1 
Riolan a mtode 

F Dressimfi A thin lavrr of itnUe njeCif 
k applied to the Dda and an adequate tan-i 
of game Suf a k prrued doan t Uh 
smrt jafTirtre bj atretebed, fliinrd adbnfn 
atripa aa WTieder reconuneoded In hb piftbi 
operationa on the Uda. Five dap later iBl\ 
autures arc removed, the patient hi\loc£nl 
been cautioned to keen both ejradowilecii 
out aqueeaing while tnk k being dcoe. li j 
dap the cj’ca are left open. The twM k 
kept covert with a per cent boric c ia t af el 
for an additional a weeka. 


Two t3um an mad* bn hnt tudl a( the lai 
geoQ I knot. The tenad part <if Itw tie b hen iu(t 
ted. Uhea drawn nraf. Ith tbaaraa of ibamtore 
heU Trtically, the haU-U« prrveoti dipplBir of (ha 
knot and thus nobk ibe dnaed. kt thU p 4 nt 
the pper Cd la gruped bv dutim (empa t 
point correapoed ng t tbe tear In the bwr border 
and thr aeedb (tbe ody ooe that haa been «ed up 
t oiw) cealof from tlu naaal dap of the loaerba, 
bat now lyiag craued oa th Ud marfla t rideorw 
the temporal Op of the wousd, raten lha pfane of 
the fny One « the apper Ud perpeadmlarir Jott 
t mporalt thedaationforcepaloesKTaeliitaciUit 
^ BuIOioetera bor the eflia (F g, 5) TV other 
eecOe nten Jiot naaal t the uatloa (ortrpe b a 
alnili DttriBef An bterval of 6 miUEneten tepa 
rates the t ansa 

Tbe sutures (now crossed) ire p&ised In tbe 
plane of the grav line of tbe other intact Dd to 
appear In ihcakmg mUliraeteraabove thedlla 
where thet arc tied erver a rubber bokter 

A rubber bofiter prcrioeil cut from catheter 
( beUbeld an rterydamp I righl anstes I tbe 
tube ktng axia, and tbe eedles re paned Irom the 
co a ca v corfsce of the catheter Ikrmith it doae I 
the artery clamp Tib bobter t* ocpw poshed aktag 
the mtt of the uture <k>a | the akio. and the 
artery damp released. Tbe slack of the ntnra It 
taken p and the dnt part of a tciaare knot made ca 
tbe bditer TTut takiof ap of the slack b repealed 
tH the lip* of the wound are Jott taagesooan to be 
tore that the ntoret shaS do* cut throo)^ later 
ben iV tisasra become edematous flu^ the 
aqoare knot u completed. 

£. Re^ir »f skin and orixmlaris Inter 
nipted No i tmisted paraffined black ^k au 


DOUBLE rwriAUtBoixAi. fEtimic rrini 
If both Uda are Injturd bj kctradcc* c 
different pcaota on the bofd^ two dodi 
anned In tranur^niJ rcUn tag »TJ terra iff 8ft 
eeaarv Each k pfaced u here deaaflxdtks 
la tied aitef the cmjanctinl repak ef 
dnail) brought thnuffa the cfpouig kud 
portiM of the other W and onW Ibwd 
a rubber bokter Only after both betto'w 
In place k the fint wtnre tied olhermit 
wonld be tCfficolt to Inroie accnrtle app*'^ 
imation of the second apflntlng ntme. \t Ik 
end of Ihk procedure the tom loaer mifp 
win be held against the Inlad ofTrt. 

and vice versa. 

nccai-or ETOtrr sitntrrro ftm* 
(no, 6) 

Viffien the lacemtiona of both 5Ji tned ** 
a point to that there k no opposing Intift^ 
don of hd to be uaed ai a splint, tbe fiw h* 
of the border! arc brought together br 
double armed luturc in the plane of 
linei passed so aa to form a fimre-of-^* 
When tied o%Tr a boliter the four 
a point iplinUng ooe agalak the othn 
tbe wlure restores tbe continuity of 1* fi" 
gins of the lida. 

The treh h 
I Laaa 
( ) temporal 
aual sre tkn 


re miy be outfloed a* *^5v* 
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B The siilurc is crossed on the lid margin, AE' and 
i'E, but no part of a knot is made The loop in the 
lower lid now forms the lower half, \ -ICC' 1 ' of the 
“figurc-of eight ” 

C Lcncer conjuncltva repaind 
D The upper inlramargiual loop Temporar> intra- 
margmal suture placed in the lid and then removed 
to make place for the loop after upper conjunctua 
has been repaired 

1 Temporal arc, EO, is entered b\ the needle 
which comes from 4 ' the nasal lip of the lower lid 
margin, emerging from the raw surface of the tem- 
por^ side of the upper laceration 3 millimeters abo\ c 
the border, 0 

2 Nasal arc, EO' is entered bj the needle which 
comes from 4 the temporal lip of the low er lid mar- 
gin emerging from the raw surface of the nasal side 
of upper laceration 3 millimeters above border, O' 

3 At this stage the suture lies in the depth of the 
wound, the arms crossing a second time forming in 
the upper hd the top of the figurc-of-cight, XEOO'L' 
Each suture is now continued in the plane of the 
gra) hne, into the opposite edge, D and D', 1 milli 
meters abo\eO and O' and emerges from the skin 3 
millimeters from the tom edge, 5 and S' 

E The suture tied oNer a rubber bolster, after the 
slack IS taken up, splints the four tips against each 
other 

F Skin and orbicularis repaired by interrupted 
silk sutures 

AVULSION OF THE LOttrER LID (fIGS 7 to 9) 
In any consideration of the repair of avul- 
sion of the lower hd, WTieeler’s ideas contrib- 
ute the major portion of the discussion He 
(17) first showed how there is "a strong tend- 
ency for the flap that has been tom loose to 
heal in a position too low and not close enough 
to the eyeball so that an ectropion results, 
with inability to close the lids properly In 
adjusting such a wound it is important that 
the angle of the flap be earned upward and 
backward to a point of overcorrection To 
accomplish this, after sutunng the conjunc- 
tiva with fine silk sutures, introduce heavier 
silk sutures (No 5) through the skin in a diag- 
onal direction, and apply a gauze dressing 
with pressure bandage ” 

The following excerpts from Wheeler’s Col 
Iccted Papers are of interest 

“Proper anchorage of the angle of the lid flaps 
backward and upward in a position of slight over- 
correction is important This can be accomphshed by 
^trying the skin sutures through more deeply in 
me tissues on the nasal side than in the lid flap, and 
y anchoring the apex back to the cantbal ligament, 
mrry the angle of the flap as high as possible ” 



Tig 6 The figurc-of-eight suture \\Tien both lids arc 
lacerated at a common point. The arcs AC, A'C, and 
EO, L O' are all equal A, A', C, and C are on the gray 
line, and equal distance from the tip C, C, 0 , and O', arc 
on the raw edge m the plane of the gray hne a similar 
distance from the lip D, and D are on the raw surface 
m the plane of the gray line and DO^^D'O' The first 
crossing X lies between the lid margins m the plane of the 
gray lines The second crossmg X' is in the plane of the 
gray line between the raw edges of the upper wound The 
sutures emerge 3 millimeters from the edge at 5 and at S' 
and are finally brought through the rubber bolster R On 
taking up the slack of the suture all four tips of the lac- 
erations are accurately approximated and sphnted one 
agamst another 

“The margin of the lid flap is apt to be too narrow 
It IS important that the opposing raw surfaces should 
match A simple and effective scheme is to spht the 
lid flap at Its edge and then increase its healing 
surface so that it will cover the opposing healing sur- 
face The conjunctiva should be carefully sutured 
before the skin sutures are placed in the end of the 
flap ’’ (p 114 ) 

“ Some little nasal flap of skin can be seen and the 
tarsal flap slipped up and behind the little skin flap 
and held there by a mattress suture, tied so as to 
assure apposition of the raw surface, but not too 
tightly Then the end of the tarsus was anchored 
upward and backward securely by a suture which 
passed through the canthal ligament It is safe to 
tie such a suture snugly In the heahng process 
there was no shpping of the flaps One can afford to 
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rupted No ooo plun ratyot itnunutic »a 
tom, •Urting It the angle of the tear and ap- 
pcoachlng the border arc pajwd ao that the 
loop* (Fig 5, ZI) are oa the confonctfnl tide 
and the knots are tied ao as to be burled be- 
twee n the raw edges irhen the »Hri b ultL 
matelv repaired. Catgut U used to make on 
neccisarv the later removal of deep sutures, 
thus a\'oIding the nsk of stretching the hd and 
of weakening the adhesions. If u« repair of 
the coDjuncti\'s is omitted, the fomla in the 
region of the tear mtv be obliterated by scar 
time when healing Is complete. 

D SMnling pnetdgrt To obtain smooth 
union of the i^rated lid mar gin It most be 
splinted against the opposite intact one tn 
t\mg the hilt half of a surgeon s knot which 
drawl both tips of the liceratkm together 


turca, starting from the angle of the ' 
■ud approachtog the Dd margin. tb ika 
and orbicularis. It U mostimpoctiat taral 

sure that a separate stltdi b taken to hd* 
the strip of orWcularis near the a_rl 
Riolan s nosek 

F Drtssing A thm layer of sterfle nvCa 

b apphed to the lids and an adequate cun 

of gtiue fluJTi b pressed down nth mtieAh 
srtrr F^tsTurt stretched flamed alW^ 
strips as Wheeler recomroeoded In kh fnftji 
cperatlonsoQ thefldi. Five days later iD Cl 
sutures are removed, the paUent ha\ia;lw 
been cautloocd to keep both ejts ckaed tnk- 
out squening whOe thb U betog doe. b j 
day's the e\-es are left open The sond k 
kept covered with t per cent bode otatea 
for an additional a weeks. 


T o l ms re nsAe hi iW hm hth of the nr 
geoo knot The seowKl part 0^ llte U« b here 0^1 
ted \\Tien draws sooe. slih the arms of ib« nturr 
hdd vertically, the hili tie preresu tOpfif f of the 
knot tadthoshakUthtwonadekaed. Alt^poUt 
the upper 5 d b rnsped by fixatioa forreps t 
pofst awretpoadbf to Ih tear {n the kwer border 
and the oeedk (the ooly ooe that has bees toed op 
t oow) nning from the aaml flap of the kacr Od, 
but MW lyiat cr ajx i l <u the bd marfl t ride over 
lha tesiporal Lp of the soo d, eaters the pbaa of 
th |ny Ifoe a the upper Od perpendieuUrK fust 
temporilt the (Ltatko forceps t emerce la the sLI 
4 nuILEn ten bove the alia (Hg. $) The other 
oeedk eatm htit oual to the ^tko forceps i 
eloub maaocr Ao istenal of d imlllmetere eepa 
rates the t arms. 

The sutures loow ciotsed) are passed Id the 
plane of the grit line of the other intact Ud to 
appear lu the akin 4 mlUImeten above the dlia 
where thrs are tied over a rubber bolster 

A nibber bobtrr prevktr*l> cut from catheter 
lube held in as artery damn t n|ht ancles to the 
t beskofaxla, nd the Deedies are passed from the 
comre s^ace of the catheter throia(h t. dose t 
the rtery cUrep Tha bolster U oow pushed aloof 
tb rm of the Htare cka to the skla. and the 
rtery damp rekaaed. Tbe aU L. of Iks suCtm ti 
tsLeo op and the first part of a sqaare knot made oa 
the bolster Thb tsMof op of the aladi ts repeated 
onullh Lps of the wouad are hot so feoouxbt he 
tore that the ntorcs shall oot cat throeitfa kter 
hen the tmiM be cu me edematoQa. Hnafl the 
square knot b eranpietrd. 

£. Rz^lr »f ikta and arbSeuSaris Inlcr 
rupted No I tsnsted paraffined black silk u 


DonaLi DmuuuioixtL splwicto iiTm 
If both Uds are bjturd bv Uemrioa il 
dlffomt points on the bordm, two d»Le 
anned Intramargbal fplintujgntnmiw w 
esaary Lach b phuxa as here deserbd. flks 
b hall tied afltf the coo^iactirtl Tcjok wsi 
finally brought thio u ^ tbe oj}p»at hbd 
ponloB of t^ other ud sod orikd 
a rubber bofater Only after both hettenw 
in place b the first talore tied otierspt i 
srouid be difficult to insare trtnrile 
baaUoQ of the second splinting sotnre. 
end of this procedure, the torn kacr i»f;b 
srfl] be hdd firrnJj a^oit the Intact on* 
and \'ice tnaa. 


“ncrtTai-OT ciairr’ irtccTcm inrsi 

(no 6) 

WTien the Uccratfocu of both &h ^ 
a point so that there n no opposing In^^ 
tioQ of IW to be used as a splat, the k^*^* 
of the borderi tie brought tagethw^j^ 
doiihle armed suture In the plane of 
lines passed so as to form a 
■When tied over a bolster the four up* 
a point splintJng one against the 
the suture restores the cnnlinulty of the 
gins of the lids 
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Fig 7 Aviilnon Mattress suture (No 2 braided) in 
serted at D m posterior part of tip of tongue belon the 
canaliculus Needles are removed and one arm of suture is 
threaded on a Yankauer nasal septum needle, or button 
hook, Deschamp, and mtroduced below the caruncle at its 
; nasal extremity S represents the bite in the penosteum os 
high as one can get and S’ the pomt of emergence from the 
skin The other arm of the suture similarly follows the 
! first at P and at P' The suture is not tied untd canahculus 
has been threaded 

Fig 8 Canahculus threaded A needle threaded with 


heavy chromic catgut suture has entered the canahculus 
at the punctum The nasal orifice of the canahculus, havmg 
been dilated, permits the suture to enter the sac itself The 
suture emerges from the skin over it. 

Fig 9 Repair of avulsion The suture threadmg the 
canMCulus is tied so loose that a rmg of catgut results The 
deep suture has had its slack taken up and is to be tied over 
a bolster so that the lower hd hes higher and posterior to 
its normal position D S , Deep suture, R S , rmg suture, 
S, skm closure sutures placed so that temporal bite is 
taken lower than the nasal 


1 The punctum is dilated moderately with a 
conical dilator and the canahculus with a No 4 

• probe 

2 A heavy silk or chromic suture enters the punc- 
tum to emerge in the temporal raw edge of the 
canahculus and continues on into the nasal stump 

^ where its onfice may have to be dilated after identi- 
fication 

3 To prove communication with the lacrimal sac, 
i, a probe may be used or the sac imgated with 

fluoresan through the upper punctum 

4 The needle enters the sac to emerge in the skin 
, above the internal canthal ligament The suture may 

be left loose but to avoid shpping it is better to tie it 
into a loose nng 2 centimeters m diameter Proper 
approximation is accomphshed by the deep suture, 
11 hich, after the slack has been taken up, is tied snugly 
' but not tightly over a rubber or gauze bolster 

^ repair of notch or congenital coloboma 

C IN LTD MARGIN 

A small notch or congenital coloboma may 
; he converted into a laceration of the hd by 
incising the hd border just where the notch 
begins and continuing the incision into the hd 
f’ substance so as to evase an isosceles triangle 
^^1 '"fth the notch as its base The edges of the 
^ wound are made bevelled so as to increase the 
area for adhesion After mtramargmal splmt- 
ing suture is placed, conjunctiva and tarsus 

• f are repaired and skin and orbiculans closed 


When the notch is caused by the scar re- 
sultmg from a badly approximated laceration, 
the scar is excised and the lid repaired as if 
freshly lacerated 

Conclusions 

1 The vast majonty of lacerations repaired 
m the manner here descnbed healed so well 
that it was afterward difficult to detemune the 
site of the injury Two showed some notching 
due to poor heahng because the patient tore 
off the dressmgs when commg out of the gen- 
eral anesthesia 

2 Immediate repair is mdicated when there 
is no loss of tissue even though the wound is 
obviously contaminated 

3 Unless actually necrotic, no tissue need 
be exased, however bruised or ecchymotic It 
is desirable not to straighten the edges of the 
laceration disregardmg all irregularity, unless 
loss of substance mterferes with proper ap- 
proximation The usual bevel of the edges 
should be preserved to broaden the base of 
adhesion If there is to be a revision of the 
wound, the beveUmg should be exaggerated 
rather than ebminated Mffener’s suggestion of 
makmg the edges of the wound concave rather 
than straight is an excellent one 
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orriCfe bealtk tUn ol the Gd wbrc it tms» very 
tcinx, (a order to ^ (och lUpofUrsoit bd^lo 
the hai riot procn*. I tbJai too mcfa trtMcsanot 
befivail tld Ide*. (p. 6.) (Wltnler Joho il 

C^nUi P pen ) 

Later to rgaalr a badly healed tTubion he 
dltided the ternmnl flap of the avulaed Hd 
Into two la)'era, the flrat m naletlng of akio ai>d 
orbknlarii, the teaiod of taraoa aiui coQjuitc 
tfva. The aecond la>tr he anchored b) a mar 
trexs ntare to the raw tiuue whfeb Uea poa- 
terlorly ai>d above the inner ligament. 

In this procedore one canahcnlas was necea- 
aarll) sacrificed the other being deemed euffi 
aent for drainage of the tears into the ooat. To 
quote from WTttrfcr 

Tnsmatic cotobomi. of lorrer e\ehd oear tnp*^ 
canthos Inmroper healitic <d sorb 

woa d mohs lo gJoboma oeaf the taocr am Una 
aad ectroptoa of theUd near th« cotobocna. Satans 
re placed dutOGaUr aiont the mdsioo la Mdi 
war u to advance tea boie flap and bave aa Bit! 
pnil as poMibk for the ntrrrei t the apex doriaf 
the hethof pro em . Of (reater Importance U the 
adlattcneat of (hedasKs tthe pex of the flap. The 
tnislJ aauQ t oT shin hot CTterpal to (he loser cas- 
thu U carefoUy and g oa pteidy oa k t ml a e d. The 
sbn tad orbtcularii are ttdpped frocn the aaterior 
aoiiact of the lams so u t expose 4 or } mllh- 
Deters 0! the lams \ atareb earned throat (he 
exposed laraas, aad then It b carded aeO lata It 
M as to cet a fota hold. A (Battreas rCbr (Donated 
with two needles b carried throoxh the exposed 
tarsaa, then tbroagb lb* Asp of shin which has been 
dissected Qp near (he upper ca (has >M>eB the sn 
tores are erroflr bed the appontloo «ID b« serxtre 
aad the Ld will be elt baca acamit the efobe and 
wtU p t the proper lerd or eveo high eswogfa t 
be Is posltkw of u u rc u TTcctiQim Blthoot thb care 
fal dhesboent aad dehnit orerbppfag of raw sar 
(aces cce cxaoot be tare of complet ohOlerstien of 
the defarrarty (p. S5.) 

Savin in 1^0 diacusting *'£>'e Injuries in 
Wariaie ” outlined the following pertment 
gcDCTal ofaaervations nod made spetw refer 
tncE to procTvins the hnneo o( the caxiaU 
cuius In SMiHkra of the lower Gd 

Bkwd sopplj of Bds is rxceptkuaQy rood £i 
tensive votmd adiiens, socb as reoerai tatgeooi 
lead t perform, are not EieceassTT StoogUaf is 
rare. Pnper aJinciDeat ts rweoUsJ Laabes dosI 
oot b« albyavd to tnro in 

ArabkiQ Fine silh aalore a paated throat the 
caaalkala loaen— and u enterra into tbe nedlal 
cat end e^ the canabcoiaa, passed bltl f aloag 
ts hi men aad then ( raed lorward so ibal the poi t 


b broagbl cut w (be skin ef (bt Ufr 
tlfhteoed. Appositloa and anka resdh rruii 


I haw rDodlbcd Wherler 1 Irduijsr h 
aoeboring the urajilit flan b\ a drrp didi 
aiTOtti suture whkb taka bites in Ikepah^. 

um above the tacrimaJ lac This b done ra I 

Deachanip needle shaped Eke a bouw krl 
The temporal portioo of the tea 
U threadisi bv a h«v> silk or calgot a.iut 
whkh is carried throu^ the opmicjhtif 
nasal remnant of the canalicniu Into tb lx 
nmai sac and brought oot throng tk it: 
over iL Them It la lied into a kxjp « Wv 
ring to prciTnt its slipping Tbe sutet r 
follow the dotortkm of the orcillcihi crad 
by the dcTO suturra and avoid menidntii 
one part os the caniliculas 00 the ofkr Tk 
wooM heals bv first intentioo, and tk ip- 
pnulmated openings of tbe ends of tk oasii 
cuius haw an CKtlknt cf ki^ 

without scar tissue {otempting tk OKtii> 
itj of the lumen. The skin and orUenlm* rr 
Mtured 10 that tbe bite in the lasaliipb }«] 
mniimcten hkher than that la tk tnped 
one A more detailed dncrfptioe of tk 
sutort tedinique foflovs 


braided Uut si stf. 

Is paned froD Lbe coajopct i nj dds iats tk to 
rd^ lost lal crw (he taaaBtaki bordes, ) 
aseter loop, £> 00 tbs coojoactin sqwntaf fir 
rms of lbe snture. 

X. Tbe oeedki are l e utf r td fiwa tk prta/t rta 
U thJTsded snccewtrefy 00 a 1 Diawr iee» * 

■wdikdOesebamp shaped bke s b«nw kch Tb 

aa tort fa passed lhnw|h lie n freatkomn * 
ol the booh. . 

3 Tbe tip of the Dtacksmp fa l«iiaast« ■ ™ 
raw uuae from toci tbs Pd was tiwa. ktica or 
pericaleuo and overtytn* tfaraes and canW t 
point aea the dtm* U tbe Iscrimal uc. 
nenosteuxa, S Is picked op by tbe tterdk 1*^ 

tspa tfafeft throaii (besMn.T Tbear w 
tagtraasAied th penostom lot aboct s ew -mui, 

fa rotated (it loacrtni; of Ihs hiadle. viu» 

4 A stroog pair ™ forceps srraddW * hi 
needle pofast snd Impales tbe aUn 00 

ths bandls bit more. Alter iW n jf ^ , ■ 

ppeara, lbe snture ow Its u»iu si'k ■ 
frotn ihs eye by forceps, and fasprd by p ^ 
as the bntloD-book Deschsesp fa rvUW 
of tie wotmd. , . 

S-Tteirarf no-ff' 

la f fai(rtr»i comina oct Ihm^iya ue 


mBIaDeteT beknr tb* krU 
CnssfirW UrtjM (Fl[ fl.) 



THE SURGICAL TREATMENT OF BILATERAL 
BRONCHIECTASIS 

BRIAN BL'^DES, M D , and EVARTS A GRAHAM, M D , F A C S , St Louis, Missouri 


T he feasibility of lobectomy for bron- 
chiectasis IS now well established in 
instances of unilobar, bilobar, and 
even umversal bronchiectasis of one 
lung Reports from various thoraac clinics 
throughout the world and our personal experi- 
ence justify the conclusion that operative 
mortality m suitable risk patients submitted 
to unilateral partial pulmonary resection 
should not exceed lo per cent and usually ap- 
proaches 5 per cent Total pneumonectomy 
IS more hazardous, of course, but the com- 
plete removal of one lung for bronchiectasis is 
not accompamed by an excessive mortality 
This IS particularly true if the operation is 
performed on young subjects We have under- 
taken total pneumonectomy for bronchiectasis 
m 4 children under 8 years of age All re- 
covered After childhood the risk of pulmo- 
nary resection mcreases and the mortality of 
total pneumonectomy for bronchiectasis in 
adults ranges from 15 to 30 per cent m the 
majority of those cases which have been re- 
ported in the literature 
Such umform successes with modem lobec- 
tomy and pneumonectomy for undateral bron- 
chiectasis have estabhshed beyond question 
the desirability of treatmg the disease sur- 
gically Unfortunately, however, at least 30 
per cent of patients with bronchiectasis have 
bilateral distribution of the disease A suf- 
ficient number of successful bilateral lobec- 
tomies has been reported to prove that bi- 
lateral extirpation of lung tissue can be ac- 
comphshed More experience is necessary, 
however, to determine which cases should be 
accepted for such radical surgical treatment 
Although the exact precedents for recommend- 
ing bilateral extirpation of lung tissue are 
not yet established, the principal considera- 
bons are (i) the age and general condition of 
the patient, (2) the amount of lung tissue in- 


volved, and (3) the degree of involvement and 
the severity of symptoms 

CHOICE OF PATIENTS FOR 
BILATERAL LOBECTOMY 

Age and general conditton The age of the 
patient deserves more consideration in bi- 
lateral cases, and it is our opimon that an 
operation is rarelj'^ justifiable in patients past 
middle age with bilateral disease The upper 
age limit will vary m the individual case The 
great majority of candidates for bilateral 
lobectomy, however, wiU be young, since few 
victims of extensive bronchiectasis will sur- 
vive to middle age Cardiovascular disease 
and other serious conditions will, of course, 
preclude the possibihty of lobectomy 
Aniounl of lung Itssue involved A considera- 
tion of the amount of lung tissue involved will 
naturally force the question of how much lung 
tissue can be removed with a reasonable de- 
gree of safety The experimental work of 
Heuer and Andms (4) has demonstrated that 
dogs hve indefinitely with two pulmonar}’^ 
lobes Later the same authors with their asso- 
ciates, Dunn, Rienhoff, Cave, and others, 
found that m a dog life was compatible with 
possession of but one pulmonary lobe 

In man the amount of lung tissue which 
may be extirpated safely is influenced by a 
consideration of vital capacity, age, and other 
individual factors Reports of successful bi- 
lateral lobectomies by Eloesser, Shenstone, 
and later by Lewis, Churchill, and others and 
of a successful trilobe lobectomy by Overholt 
have estabhshed chmcaUy that extensive bi- 
lateral extirpation of pulmonary tissue is 
feasible Recently one of us (3) described the 
successful removal of even more lung tissue, 
namely the right middle and lower lobes, and 
18 months later the left lower lobe and hngula 
of the left upper lobe in a boy 16 years of age 
This patient is now gomg to school and is able 
to engage freely in the usual physical activities 
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4 UiJm tlie Im been pefionUrd 

ttroQg pretntte is faidlcxted to help aN-old (n 
fection 

5 The rep»lf of recent bd lacertliooi U 
icblcved by & tJmpIlfied piocedart depending 
upon a ruture OtBcrtcd In the plane of the 
Ipa) lines of both bds) which t]^U one Ud 
margin against the other preventa vcrtkal 
orer^Dg and a>‘i:dcU the development of a 
notch. Anteropostalor dapfiorment tt ellm 
inated even ■when the e>"eb*ll Is perforated or 
absent Suturing of tarrui, tano-orblta] fas- 
cia, orblcnlam and tUn preveats lateral 
spreading 

6 U’hrabothlidsarelaceratedatacDmmoD 
point a figurc-of-elgfat IntramarglQal sutoic Is 
indicated. 

7 In avoUIoa of the Ud, the o v efcorrec t lon 
h aided by a suture anchored to the perloa- 
teom above the dome of the sac by a “button 
hook. Deschamp needle The tom canaHcnloa 
sbonld be threaded br a heavy sertiue In an 
attempt to preserve the lumen, 

g. Acmalltvotchor congeoiuicokibocBacan 
be conve rt ed into a fresh maxiedly beveOed 
laceritkm arid repaired simply bv the Intra 
Tn«f^n«t splindag technl^vK 
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I I 1 I 1 1 > - l,ll) f t • t1 V 

the pulmonarv hiliim tti pri\(.tit tlu pitunl 
from tlrov nin; in lii^ own ( rt lioii' whiU iin 
con^anu" from llu tiil'IIuIic Itotli of tin'll 
ri>aalVK' Wen UurOon thnrtl\ or inilirnU\ 
caused b\ ihc llo xlinc oi tin. trmlm liuriii}: 
Iht pcriormanic ni tlu opt ration di-juu 
tmcr"tnc\ broncho'copt in tlu fir-t t iml 
frcqutnt bronrhiouiiiit nspirniioii'' diirini 
the ojKration in tin. sttond I lu third rlt itb 
vas tin. rt'ult ol a staplnlotonus HptiKinn 
vhich follnwtrl a minor litniorrha"i from tin 
intcrinstal artert it llu sH(. of i tlior.u'ostom\ 
tube Till'" ocnirrtfl 0 wttl s aftt r tlu opi r.i 
lion llu jntunt s ti mptr iliirt. bid Incn 
normal and he had bti ri mil of bttl for ; weeks 
before tins unusual romplicalion be* amt tM 
deni rhe death was not nhted tlurefon to 
the presence of bilateral broiu hiectasis 

(bie of the most aslonishin>; fe iliires of «iiir 
cases has been the m ideal improeenient fol 
lowanp the rcmotal of the broiu hiect ilir hint; 
tissue on one side Seeiral iiilieiits ha\e in 
Jo\ed such excellent results ihit llu x haxe 
dcaded to irostj) me tlu o]K.r.ition on the other 
lung This IS p.irlicularlx surfirismg betaiisi 
incomplete removal of broncliu rtatic tissue 
in unilateral cases, in our experience, re-sulled 
in complete failure of the ojicmtion to relievi 
the svmptoms I he results m p jiatients with 
bilateral bronchiectasis who haxe had opera 
tions on one side are sumnian^ed in 1 able I 



Tift • ( Imn o ir I \iiunusl 

“six of tlu o surviving pitiints are com 
pUlilv satisfud with till n suits of the initial 
ojurition and hivi ditidtd to p()si])one the 
serondoperalioniiuhliiuiilv unlessthi imoviiit 
of sputum ini re 1st s | wo palu nts an preativ 
iiiiprovtd but in cmilt mplating having the 
run lining tlisiasul lung tis-iie removed In 
I I isi tlu I xtirpaiion of the right lower lobi 
was lollowtd bv 1 left enipvema thoraus and 
ilthmigh llu patuiil Ins livid for more thin 
I vear he h is failed to improve 

llu oldisi pitieiit in the group ( jq vt irs 
old (. as( :) was o|)eraltd upon because, m 
iddition to r using foul sputum, he was torn 
pletilv nil ipaiititul bv an intractable cough 
i ius(d bv a jnrtial stenosis of the right lower 
lobe broiu bus 1 rom the patient s standpoint, 
unntirilv siiisfuiorv result wasobt lined bv 
unilateral lobei tomv 

It should be emphasised that the best ri 
suits from unilateral oiierations m patients 
with bilateril disease were in jiaticnts with 
far idvaneid disease on the side ojierated 
up m and the less severe disease in tlie con- 
traliliril lung I here was, however, marked 
imjiroviment in all but i e ise after the lirst 
operation regardless of the degree of involve 
mentof the two sides 

In II of the if) iiatiuitb hpiodol bronchog- 
raphx revealed involvement of both lower 
lobes, the right middle lobe, and the lingula of 
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withoat drspoea or •o\ other ph\-iIaJ lundi 
cap Experteoce nth i6 otl^ cues of bl 
Utertl broodilectsjls iododing 4 paUeots lq 
whom ill of the lung ttssiie wu rcmo^Td ex 
cept the two uRwr lobes (the lingola of Ihe 
left upper lobe wu alto removed and here 
after will be regarded as the left middle lobe) 
he* a>n\m>ced ui that m youog sub)ccta two 
pulm onary lobcft funuih adequate reqifmtory 
achangc for ordinary ph^slckl actlviUes. 

Degrtt ej fimrfreiwem/ and tnertly of rym^ 
tarns It has beeo aboim b> Perr> and Ring 
and others, that the severity of ^rniptocns la 
the Individiia] case of broocfaiectasU wfll ai 
most ahnivs parallel the degree of in\T)lveraent 
In the bronchlectatic luog thatb id general 
the amoimt of purulent mutum is in direct 
proportion to the deg r ee of the brondual dila 
tadioQ The dedsioa to recommend bilateral 
lobectomy will therefore depend somewhat 
upon the amount of sputum raised and the u>- 
conNTiueace and dUabfIIt> that the produc 
tioQ of foul sputum causes the psticoL 

In padeots of the older age group with bl 
latend disease and mild t\-taptcnni, postoiml 


drilniCT rfiould be given a fur irij ttA 
surgical tientment Is uodertaktn Iimm 

cases, postural drainage may be Kmirwuri 

b\ broDchoscopic aspiratloos, Itancrffn 

Ion hcnre^•cr that in \- mmg mbycu 
treatment Is pricticiD\ ahnri demi* 
Childrm toiermte btralbotaocoperuwjmr 
ticulariv well, and for obvious rasm kk 
desirable to eradicate the disease before brp- 
trable ph\-iica] and p*^TholoJncl] duaipfc 
done. 

aiaoi.'ra d» t6 caxzs or Ein’onr 

BtLATEZAL BtOXanECTISn 

In the group of 16 cases bOalenl 
nar\ resection was perforroed In 4 owi h 
each of these patfeuts the diseue inrahnlif 
of the pnlmonarj lobes ctccpt the tso o^pi 
lobe* (the lingnU oi the Wl upper lobe 
also diseased sod remosTd) Twno/tkB 
uents were 16 \TtnoW one io,aDd tkotw 
9. One patKst, 16 \'eajs old, Id aben th 
ngbt lower and middle lobes had ken R 
moN'ed 2 )‘ean before the Kcsed opuadn 
died 3 w^is after the left baer lobe tti 
Ibfuk of the left upper lobe aereerllrpstd 
In the bronchlectatic lingula of the left 1^ 
rensoved at operatioD there wu evaJoct a 
acute tuberniloala Death was cansed W 
acute tuberculous poeurooola- TbclohnR 
moN’ed at the first operation were re-enmnel 
and there wu no evidence of tolercnl’^ 
The original diagnosis of bronchicctiJ^ r* 
made bi competent pbyiidaiii at a tnVr 
culosis sanatonom where the pa dent an rt 
because of a chronic prodoctlve coogk & 
returned to the ame instltutioii to cnsnl^ 
from the first operation, Apparently 
nary luberculoslj developed auring 
■ai between lobectomies and ww idivsttd t* 
the second operation 

In the 12 remauung cases In which the 

severdv diseased pde wu operated 
were 3 deaths, i from snfioation 
eraUng table u a result of sudden 
tbc trachea hnothcr followed the 
ment of a putnd cmpvems the 
of the opening of the bronchus on tie*^^ 
postoperaU e da^ Tbc earh- kik In 
dual stump wu ondoubtcdl) 
huTTwd operating with gross ma*J Dg*®* 
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the left upper lobe In the 5 remaining pa- 
tients the distribution of the disease iias as 
follows left lower lobe and right middle lobe, 
r case, left lower, left middle (lingula), and 
right middle lobe, 2 eases, and both lower 
lobes, 2 eases 

Our practice has been to eradicate the in 
vohed lung tissue on the side most e\tcn- 
sn cK diseased and attack the other side later 
In a few eases it w as rather difficult to decide 
which lung was more extensuel) diseased bv 
the appearance of lipiodol bronchograms The 
impressions gained by bronchoscopic cxamina 
tionswere relied upon to determine the maior 
source of pus in these eases (Eig 2) 

THE PRINCrPAL HA/ARUS OF 
BILATERAL PULMONARY RESECTION 

Suffocation The principal immediate risk 
of pulmonarv' resection, whether it be for uni- 
lateral or bilateral bronchiectasis, is sufToca- 
tion dunng the performance of the operation 
The bronchiectatic lung tissue constitutes a 
cesspool of putnd secretions whose only exit 
IS through the tracheobronchial tree If the 
disease is bilateral, two reservoirs of purulent 
secretions must cither drain through the 
trachea or remain pooled in the lung The 
trachea is in fact a relatively small caliber 
tube, yet it is the only airway through wffiich 
the respiratory exchange can be maintained 


During the administration of an inhalation 
anesthetic, it is also an essential passagcw'a\ 
for the anesthetic gas 1 he head-down posi- 
tion IS advantageous for postural drainage in 
the conscious patient and docs aid in emptying 
the lungs of pus as long as the cough reflex is 
intact Lowering the head of an unconscious 
patient whose lungs are filled with secretions, 
howe\er, increases the danger of suffocation 
b^ flooding the trachea It becomes apparent, 
therefore, that the con\cntional lobcctom> 
position with the head and trunk lowered to 
the horizontal level, has two distinct disad- 
vantages (i) secretions will graaatate into the 
trachea and interfere with the administration 
of the anesthetic agent, (2) the contralateral 
or “good” lung is dependent and its bronchial 
orifices m a position to be flooded br the se- 
cretions during the time it must carry the 
major load of rcspiratorj exchange (Fig 3) 
Experimental work by Schlacpfer, illus- 
trating the increased danger of fatal air em- 
boli when air is injected into a pulmonary' vein 
wuth an animal in an erect or semierect posi- 
tion, has undoubtedly influenced thoraac sur- 
geons to perform operations with the patient’s 
head and trunk lowered to minimize the dan- 
ger of the mflucnce of gravity if air embolus 
should occur It has been demonstrated by 
Moore, however, that the chief source of dan- 
ger from air embolus is not to the cerebral 
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rk ud bi Li(io<lal braadncTut tfaMikil rtUfr nUflt ud lp»a tobe* rrt mwi'id 

Uklml bno^kctMt* Brmtaaofdc «Bvbuike Ulrr iW hA b»rr ^ o( th* 

fnr th« faprakoB tb«t Don p«* « enidDUfeK fa tbt tnatkpoiH. \ k tie p*tir« m vffa 
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T^BLE l-XESCVn IN 9 rXTTEO^ \^T^1 8IL\TE».\L BfcONClUECTXSU WTO Sr»\ I'll* 
OPEK.\nOV5 ON ONE SIDE 
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, Before the upright position was employed 
i in unusually net cases we placed a large pre- 
j mium on speed in operating upon patients 
1 with bilateral disease Wc have been gratified 
to find that in patients who remained upright 
, suffiaent time was available to accomplish 
) separate ligation of each structure m the pul- 
I monars^ hilum This is of tremendous im- 
portance in dealing nnth bilateral bronchiecta- 
1 SIS because a leak m the bronchus immediateK 
or soon after the operation constitutes a much 
more serious problem in patients nith bi- 
. lateral disease than in indmduals noth a sound 
r! contralateral lung Actually the ultimate 
I success of the operation, particular!) the first 
1 one, may depend on a rapid and smooth con- 
valescence 

postoperath^ care and complications 

In pabents with bilateral bronchiectasis re- 
expansion of the remaining lobes becomes of 
tremendous importance particularly at the 
time of the second operation The respirators’ 
exchange must depend upon the upper lobes 
and failure of re-expansion or atelectasis might 



toiAobKt ^ patient in the upnght position 



Fig s Temporary manual mimobihzaUon of the thoracic 
cage to aid coughing, an important feature in the post- 
opcratixe care of lobectomj patients 


be fatal We have maintained, therefore, an 
upright position during the postoperative 
period, thus keeping the pleural cavity on the 
side operated upon completely free from fluid 
bv catheter drainage with suction This allows 
the remaining lung tissue to re-e\pand rapidly 
Placing the patients m a horizontal position 
with the side operated upon down and thereby 
allowing dependent drainage is not desirable 
in instances of bilateral disease because se- 
cretions from the contralateral lung u'lll col- 
lect m the trachea The remaining lung tissue 
has ex^panded iv ithin a few hours when the up- 
right position IS maintained, and we find that 
the patients are more comfortable when up- 
right 

The other features of the postoperative care 
involve attention to the same details which 
are important following any major thoracic 
operation 

Routine postoperative bronchoscopy before 
the patient reacts from the anesthetic is of 
paramount importance In this way the se- 
cretions which have accumulated in the con- 
tralateral lung dunng the operation can be 
partially emptied Temporary immobiliza- 
tion of the thoracic cage, dunng the act of 
coughing, as soon as the patient is awake, may 
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\^wels but the collectwo of tlr lo the cofo- 
nar> ntwcIj of the beart Tbe one condu 
ckHU were reached b> Rent tod PUdea who 
iTpeated iMoore ■ expertmenti and alao found 
that the podtlon of an a nimal had little or 
no effect when air wai Injected bto the pul 
monarv ^'euu. Moreo%er air emboliu fioiD 
lobectotn\ li a reUtivcI\ infrequent acc»deot 
ai compered to tbe complications caused In 
suffocatnn from ffooding the trachea and de 
pendent long mbcn the con>Tntiooal posltloa 
for the opcratKjn is empJo^’ed 

THE irmicirr posmov ro* LOBFrn»ir\ 

The dedskm to perform a k)bcciom\ adlh 
tbe patient in the upn^ht pontton to mini 
rmxe flooding of tbe tracbeobroochlal tree araa 
made In strict neceadtv lo a patient «bo could 
not tolerate a compfetd) flat or borlaontal 
position when full) conidoua It was ei-en 
necnsaiy to perform preoperatl%-c broochov 
copies in an upright poution to prrvxnl auf 
focatiotL BQatcnd ertiipation of all lobes 
(Including the Qnjpila of the left upper lobe) 
except the two upper lobes was accomphihed 
in two stages without difficultx and tbe pa 


ticDt enkTed an onrreDt/nl cuertlesatn 
after both operations (B B ) (Fig 4' 
Since the surprising success b ihk dtni 
caK tbe upright poaitkm has been esDjimrJ 
OB 7 ocrastons In exlremdv “aret cuesiaJ 
It has been possible to proceed srith tbe pdao 
narr resectioo srlth deGberalc and j*Td< 
opera ling unhampered bv frequent aipTiti*' 
ihrougfa the intratracheal catheter w ih 
necessity of an em ergen ev bfonchcBo:^^ 
pfratkm to prexTnt suffocation. Tfriiiu»'H 
bcultles are not Increased aod tbe 
IS excellent The usual postenJitmi lsc>" 
has been utilised alth a technique Urttkai 
that cmplox-td when the patient ir b the 0* 
\-enlK)oal borisontal pofitlon- 
One logical objection to perfonnlnK a bh]« 
operation with the head rated BffKbt te t^ 
danger of sboct. Surgical shock was not nun- 
feit^ In an\ of the 7 patients open ^ 
m the upright potJlkrti. If boatw h *hw 
occur It would be safe to Vraer tbe 
trunk prodded fscfTlries for broochoW^ 
asplntkm were Irameiflatdj' siaHshle looc® 
out tbe trachea when the porilion of tbe p»- 
tient was altered 


END-RESULTS IN ONE HUNDRED CONSECUTIVE CASES 

OF BRAIN ABSCESS 
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T he three problems to be solved m 
an attack upon a brain abscess are 
when, where, and how to operate 
Increased clmical expenence with 
this lesion plus the use of ventriculography 
and other technical aids have made diagnosis 
and localization relatively simple But deter- 
mination of the proper time to attack an 
abscess and selection of the appropriate pro- 
cedures for drainage requires the nicest surgi- 
cal judgment Only too often the initial feel- 
ing of satisfaction in the surgeon’s mind over 
an apparently successful outcome is abruptly 
shattered by the appearance of some unex- 
pected and possibly disastrous complication 
A study of the records of one hundred con- 
secutive cases of subcortical abscess of the 
brain seen in the neurosurgical clinic of the 
University Hospital form the basis of this 
report Little stress will be laid upon etiology, 
types of organism, or methods of diagnosis and 
localization unless these factors bear directly 
upion the surgical results These cases were 
seen between January i, 1926 and January i, 
1940 An adequate follow-up over a number 
of years is, therefore, available in many of 
the sunnvors 

Of these 100 cases, 47 recovered and 53 
died Ten patients died before anv operative 
procedure could be instituted, 7 within 12 
hours of admission to the hospital, 3 within 48 
hours These last 3 cases were all seen pnor to 
1930 I'hen the value of ventnculograpH m 
the localization of the lesion was less clearh 
recognized Nine patients had meningitis as 
indicated b^ lumbar puncture findings prior to 
o^ratue interv’ention Surgical attack upion 
the abscess w as undertaken as a last resort In 
6 e\ acuation v as successful and in 3 the lesion 
i\as found at autopsy All of these fatalities 
occurred prior to 1937 The use of the appro- 
priate sulfadenvativcs, had they been avail- 

rhiladclphn yiadcmj of Surgen 


able, might well have saved half of this group 
In 9 patients multiple abscesses were present 
One or more of these lesions were adequately 
drained m 7, in 2 the evacuation of pus was 
unsatisfactory In 7 of these patients the 
abscesses were so widely separated, parietal 
and cerebellar, frontal and occipital, right and 
left frontal, frontal and parietal (3), right and 
left cerebellar, that formation of a second ad- 
jacent abscess following bad drainage of the 
origmal cavity seemed impossible In 2 cases, 
one of multiple frontal and another of multiple 
cerebellar abscess, it is conceivable that made- 
quate drainage of the primary abscess may 
have resulted m a spread of infection and the 
formation of a second cavity The 25 remain- 
ing fatal cases are grouped together under the 
general heading of “bad operative technique” 
as the cause for the mortality It is from an 
analysis of this group that we hope to find the 
errors in operative methods In all these cases 
the surgeon had every opportunity to save the 
patient, m none was any great emergency 
present, and the operative procedure was 
planned and earned out deliberately in the 
manner he considered to be the best adapted 
to the problem at hand 
WTiat are the particular problems connected 
mth the surgery^ of brain abscess^ The brain 
lies within the close confines of the skull, 
therefore, an increase in mtracranial pressure 
may appear before or after operation and 
must be promptly and adequately relieved 
The entire brain is surrounded bv the sub- 
arachnoid space containing the cerebrospinal 


TABLE I —100 CASES BRAIN 
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Died 

Cases 

53 

Per cent 

Reco\ cred 

•47 


Not operated upon, died 

Causes of death 

10 

19 

Meninptis before operation 
Multiple abscesses 

9 

0 

17 

17 

47 

Bad surgical management 

25 


465 


466 


suRGER\ Grmx)ux;\ axd obstetrics 


TVDLE n. — OPElATnX rrATI 8 TICS 


Ooacd dnliaft 
Op(9 dniMf* 
Endatm 
Totak 


ft 

6 

_3 


l i e iiBii 

ft* 


_} 

47 


Sa 


TABLE ItL — OPETtAmX TECmnQtlE 
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fluid Furtbermore tbcMc uraft of the bmla 
o\TTi)'lnjttheabac«ftmiHtbetr»vrr»edb\ the 
dralru^ tract the abteess ma\ tend 

to burrow doKn toward and roptuir into the 
%Tntncie. Pre\Ttition of infection either be 
fore OT after diaiwife ibertfore ta a proUrm 
Laftth tmee certajQ cortlal areuof the brain 
ovrrI\-ln{’ rrum\ an abteeat hare important 
functioni, rv'tcuatkm of tbe caMt\ with a 
raimmum of destruelioa of the cortex u eaaca 
tial if reem'er) without tintoror aettaor> loaatft 
to be accorapllihed 

AU Deuroaarji^eooi a^ree that U pocafble an 
abaceat abould not be attacked anti) eacapau 
lation bai occurred Three to 4 weeka from 
the onaet of rviaptoccift, therefore abodd be 
permitted to elapae before tbe caritt b evacu- 
ated although that certain ihsceaaca will 
ner'cr become encapaulated Is frankJr con 
ceded The nae of aulfadcn%-atn-ca haft large)) 
orTTCome the dangers of Infection Tbe proper 
wi\ to handle the problem of Innra^ in- 
tracranial presaure and tbe amount of dc 
ilruction of adjacent brain and over 

King cortkal areas justlfiabie to aecurr 
adequate drainage are tbe outflanding poiota 
at Iwuc If Intracranb] pmsure u to be re 
lieved and adeejuate cpesi draina^ of the 
absceu under direct 'ixton assured a Urge 
openlni; mutt be made In the bone and orTr 
l\-ing cortical arras and brain tlssne adjacent 
to thpC abscess destrened This mav well result 
in impairment of function and tbe large 
scarred area in the bram ma\ fubsequentlv 
cause conN-ulthr attacks Bat If ool> a small 
trephine opening ts made tbe abscess shnpl% 
tapped and drained to mmimixe mjor\ to tbe 
surrounding bram the drainage ma\ be inade- 
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Cfcwrd tM^clqae 
Tcn»d m Upprd acd drabrd 
C«(iif 4 n< mssrrws 


Opn trdsUqv 

Uxl* d/aiesfr ^ 

CmplVatVra * 

quale or tbe Inlrarranlai preauirepenKrti 
fatal rrsulla. 

Curiously enough In this senes, 4^ 
were handled bv a ckned dra ht a g e eos j* 
reCT>%Tnes and i6 deaths, a per crot v* 
talIl^ while i8 cases had a larger opewr- 
made for open drainage with u 
and 6 deaths a jt per cent mortar 
advocates of open oralnagc nuTwtllfhJ^ , 
had more of the patlenti Irested hr^ 
drainage been widai opened the 
might ba\T been iower In 
fatal cases, in 6 lolkrwlBg tap a^ 
m uwrtkm of tbe drainage tube 
showed a marked ccrrbritb about the 
InciTT^ instance the absces 
small and encapuiJatcd. Fhvofthe * 
werecerebralTrightfrwla] inghttewp*^ 
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I left frontal 2 in the left temixiral region, and 
I in the cerebellum \dmittedl\ these small 
deep seated encapsulated lesions are hard to 
handle b\ ane method The left frontal and 
temporal areas are too important plnsio 
logicalh to lustife free excision \ cerebellar 
abscess is diflicult to drain uideh because of 
the heaxa muscles attached to the occipital 
bone The two lesions in the right cerebral 
hemisphere might haxe been saxed In section 
of the cortex In 7 patients with rclatixelx su- 
perficial lesions apparen tlx adequatelx drained 
bx simple trephine, death xxas attributed to 
increased intracranial pressure, on clinical 
exadence in 4 instances and at autopsx in 
3 Two of the 3 cases at autopsx had cere 
bral, I a cerebellar abscess No meningitis 
was noted nor xxas there an unusual amount of 
cerebntis present about the lesion 1 he strik- 
ing feature in each case xxas a pressure cone 
about the cerebellar tonsils \dmit(cdlx these 
7 cases might haxc been saxed bx a xxider 
opening in the bone xxath cortical section and 
more ample drainage or bx the addition of a 
contralateral decompression to the opcratixc 
procedure for the purpose of reducing intra- 
cranial pressure In 3 instances postoperatixe 
meningitis xxas the cause of death, due in i 
case to rupture of the abscess into the adjacent 
xcntncle, and in 2 to infection presumablx of 
the subarachnoid spaces about the drainage 
tract 

The 6 deaths follow mg open drainage w ith a 
wide craniectomx and cortical incision, all in 
cerebral lesions, were caused in 2 instances bx 
the dex'elopment of uncontrollable brain fun- 
gus, meningitis in 3 patients, and inanition in 
a single case after a 3 montlrs’ struggle 

The 3 fatalities consequent upon an attempt 
at complete enucleation of the abscess xxere 
due to meningitis consequent upon its rupture 
dunng removal in 2 instances In the third, a 
large, chronic, encapsulated abscess of the left 
middle fossa, the middle cerebral xmssel xvas 
adherent to the lesion and xxas torn during its 
removal The xx’ound healed xvell, no menin- 
gitis could be demonstrated, but the patient 
med about 2 months later as a result of the 
Vascular injury 

^ Of the 47 patients that recovered, 24 xverc 

Pped and a dram inserted, 8 xvere tapped 


xxithout permanent drainage In 12 xxidc 
drainage bx craniectomv and cortical section 
xxas instituted In 3 complete enucleation of 
the abscess xxas successfullx accomplished 

I his brief rex lew of the surgical methods 
used suggests detmitelx that the tendencx 
litre has been toward conservatism as to the 
destruetion of brain areas overlxmg or adja- 
cent to the abscess 111 establishing drainage 

In sujiport of this conserxatism the follow- 
up Statistics furnish imixirtant information 
I ortx-one eases luxe been folloxxed, 4 arc lost, 
and 2 are known to be dead from outside 
causes \mong 29 c.ases treated consena- 
tixelx bx tap or tap and dram, 22 haxe 
completelx recox ered and, as far as our infor- 
mation goes, haxc returned to their original 
economic status Sexen patients haxe neuro- 
logic sequelae, xxcakness or conxulsivc at- 
tacks which haxe scnouslv crippled their 
wage earning power In 12 jiaticiits in whom 
dchbcratclx or through ncccssitx a eranicc- 
tomx xxas performed with cortical destruction 
for more adequate drainage, liut 3 haxx made 
complete recox cries, and 9 haxx sequelae of 
such a nature that thex arc scnouslx handi- 
capped cconomicallx 

\s a result of this studx the conclusion 
seems unaxoidablc that conscrx'atix e treat- 
ment tap or tap and drainage through a small 
trephine m the bone, produces the better re- 
sults in the long run in the treatment of brain 
abscess The use of wide open drainage has 
not, m this scries at least, lowered the opera- 
tixe mortalitv m comparison with more con- 
serxaativc methods A careful folloxx'-up m this 
group of cases indicates that a much higher 
proportion of patients arc returned to their 
former occupation folloxxnng the use of simpler 
procedures for instituting drainage than xvhen 
a more radical technique mxmlvmg xxide de- 
struction of brain tissue is employed 

We feel, therefore, that the initial attack 
upon a brain abscess should be carried out 
through a small trephine opening xvith the 
insertion of a drainage tube This will result 
m a cure in many instances If this technique 
does not produce satisfactory results, a resort 
must be had to more radical methods mvolv 
mg the patient m a greater hazard from 
senous neurologic sequelae 
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W AR ccndltkm do not crate nnr or 
anLiwwn infliue probtent*— but 
they win often nmltipiy the pn>6- 
l ejTT* I the lodlvtac^ patloit 
Durini; the cotme of t jnr e\'ety inaiglanble 
tfpe eJ fncture b ULel} to be teen t * bufy 
crvllbn botpIUJ bat uooog wmr cuaaltkt, fre 
qoentlj- tbe compllaled fnetnra occur In enm- 
bbatioQ which grcntl) Incraie the HlffifnltW of 
UratmenL On top of thb tbe theater of nranD- 
prbei an enTlrorumt leaa favoaUe for tratnwnt 
than czbts in ch'Ilkn boapitab. Tbe opcntiiv 
roocni are W<a adapted to airefu] aaepab. tbe 
croadinf of pattenU an wards threatens a birber 
rate of croM Infectioa and the persoond of Ibos- 
p tal staffs toar be more piu a cJ for riitw by tbe 
rah f cases, and may hi thnwf v es be leas e& 
dently trained than aoold be desired oodrr 
aormal corsdjtioQi. Co os eqnenU) the prub i ans 
of war satjerr arise lar^efy from the ccoUoatioa 
of these two tteton nialupOdt> of em^iatiiif 
injadet and leas fsrorabk enrlirauaest for treat 
ment Under these dromtstaoces, we mar tend 
to adopt sOgfaUy more radical methods of treat 
menu bat bdore doing so «e must Insbt opoo 
one elecieDtars pofnl. Y\e cmist be sore the pre 
text of e merge ocy cocdlikni does oot tend os bit 
tbe fatal error of doptlng an eaxur tnelbod 
rather than a hrt/rr tnelbod. If we change to 
radical raeasorei, wc most make certain that the> 
are reasonable mcasarcs. Even critical stages 
of aar the priodples of our treatment must be 
Lept sound 

These considers tioos were kept in nund in 940 
when ametrre tbe equipment prorided for tbe 
Vmerican flospftal In Britain was lododed p- 
naratus for the mechanical skeletal hsaUon of 
fractures of the tvpes densed bv Roger Andersoo 
and ILi ries As the pparatus had oerer before 
been used for the treatment of air raid and battle 
casmltks. It was feh that tbe indKalioas and 
contra bid KB tktns for its nse most be carefully 
tudied. It was recognired that tbe apparatus 
TW ■■■ ! iraixtvS Wn ww cu oa J «■ wiSS CS* krfa ^ rBi 
«US •< (kt ^a«ncu HttfOil a T ' ‘ ~ ~ " ‘ 

Fpvdmfc a aosiu. 

t«4. Umtt ho. D«<9>t tKia. ]i 


off ertd ma n> rwssMl lies for Imprw ^ (tr tri 
ment of diOnlt cares. At the lant twt b 
posaIblllt> of misaic or abure cf the ertlnf n 
appreciated Injceneialta ruleswiis«fHt 
guard against tfab latter danger TFetr^r 
most Important rule Insisted tlat Iki^Tti*- 
was to be applied ool\ b% qualfird anfm ib 
ihorcughh understood t^ priadpln m *Md r 
n as barerj and had carefully sta&d its mb 
nism. Not aR of the staff had had r<taalQ 
penoice with Us use bat all kad bedtrur* 
tbcaae h es with Its practlol aoriht>u*d 
ibeoretical purposes. Unless thbpcbtbKnr 
the use of tbe appanhis b Ekely to ^ ^ 
dangetuDS than Mmebdal. Secc^twakn' 

boadopted that the method sboeid be i(^ 1 
only to aset Id whkh trataerit by 
senallre lines seemed likely t psmefaadrp* 
In other aords, mtchanjca) radre *u 
used routiod) or enfiTmlly bat wi 
Sot selected cases. Here araft, the post ^ 
be stressed, that a though tJw sod fatfis gaftTr 
use of Ihb method »ould leu boDy ins lisoti 
Like oy other method of treatment, fts 
depends mUreb on the Jodgment and tbe 
the surgeon »bo cmpkijs ft. for no imtwW 
njechanka] It nay appear It ciDflot lerw ^ 
con Trt the art of surgery bto a maaw tar 

Tbe prmnplei behind mechanfcsl f’ 

reduction ana fi ration were origioallT te*" ^ 

Tty sound rtmaonlnji and have already betsf 

•ented In the Lteralnre Jlany smEu*® 
been designed t carry them oot- all 
derived from the uiKW)dng parprre cf ost 
Injured bone bove anil belo* lie frsetw 
means of pin anils. Tbe pin nnhs mikr 
a mechanral reduction srth tbe ^ 

atiliialJon 0/ the reducing forer*. 
gralli increased accuiacr Ctace the re®^ 
a obtained, the pin nnlts can be faed 
by means of plaster Of 0/ bars bkh b;^'^ 
them Int a single InnnovabJe rbe ^ 

prevent further motmo at the j 

oat aecessluting the Inunobffiali«t " r 
bore Of bekrw tbe fajuiy LiAdaS 

A drecuadoo of the meebanbm br 

accompbihed mould go beyond tbe setf* 
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Fig I a, hxtemal aspect of through and through 
Mound of the thigh which was caused bj bomb fragment 
—deeply infected by staphylococcus, streptococcus, and 
Bacillus welchii Dotted line shows the onginal area of 
the wound Left photograph show s healing after 3 months 
Second photograph shows the same w ound wrth complete 


epithelialization after 6 months Treatment w as earned out 
by means of Anderson pins and plaster, wrth bar for 
fixation b. Gross shattering of femur is shown m left 
roentgenogram View on the right shows healing (without 
bone graft), as callus united across splintered fragments 
in a penod of 6 months 


present article, but it may be said that in the 
cases treated by the staff of the American Hospital, 

' the Anderson apparatus r\ as largely used It had 
the dual adrantages of being comparatneh easy 
to apply and control and of having a unit'ersal 
adaptation to many' different vaneties of frac- 
tures A number of cases in this series y\ere 
treated by Haynes’ apparatus, yyhich also gaye 
excellent results In addition, the pnnciples of 
the Anderson apparatus y\ere adapted by Wak- 
' oitr to a miniature device for use on small bones, 

^ 'Otises this Waknit? apparatus ysas used 
- All in all. It seems clear from our expenence that 
1 the technical aspect of equipment for mechanical 
'Skeletal fixation is still in its infancy and tliat 
Rroat improyement may be expected along these 

tPPLICyTIOX TO 1M-LCTH) IRACTURrs 

\niong the fracture complications yyhich occur 
I in war surgery, three common types will proxe 


especially' difficult to handle by' any of the estab- 
lished forms of treatment The first of these 
groups, and the commonest, is the deeply infected 
compound fracture In cases in yvhich there is 
no tendency toward displacement, such fractures 
may often be treated satisfactonly yvith Orr’s 
closed-plaster technique, and prolonged, undis- 
turbed immobilization wiU almost alway s y leld 
good callus On the other hand, if the fracture is 
comminuted or so oblique that it tends to slip, the 
simple closed-plaster treatment y\ill end in mal- 
position and malunion No external splmt can be 
relied upon to prey ent displacement Such frac- 
tures, therefore, would justify open reduction fol- 
lowed either by plating or bone grafting, but the 
presence of infection contraindicates this proce 
dure almost completely The only adequate 
method of treatment left among conscryatue 
measures, is the use of skeletal traction, but this in 
Itself entails three senous hazards Eyen yyhen 
combined with the use of a plaster casing, any 
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fono f taetkd cm»t aeeemrl^ IqtpI e motioo 
And IrriUUon tt tb« fnetoretRe, busxnicfawtbe 
weight tt the foot f the bed U countefbaUa^ 
tn the petieot * bodi «dght Tbe patient mm-n 
absQt f bed and do matter tww aeQ balanced 
hi* Cnctioo ma\ be be peniitenily at! n and 
u p let* the tettalon opoe the /actnre alte Tbb 
conititutei a reMted and rwre or leaa Incnaant 
delation U Onra pnodjile cd cDtDptete rat. and 
ihos tend* topmla^ theactfrityca Iheiofectioos 
p roc ct *. Then tbo the Uct Uut attacment hu 
to be raai Uloed b% traction cugfrol* that there 
win often be lecngnlalife factor of dbtractloo 
abeaerrr ibe puU a^ ctamterpol) are altered b 
body DVnenKDta. Since Infected fractura are 
Dotonoos for tbdr b fth tnddeace of oonunlon 
thb diftractinf (eodencr tniot be regarded aa a 
reaU> aerlotu In ma v naea it ma) e\m be 
the troecacseof tbcDoatmioa, tinleaa ttaproper] 
checked b> the meat vfgflant care aided bv fre 
qaent -ray control, neitber of which raa> be 
eoatlv a ralkbk ctncrgcpc> rTn\ hoapltala. The 
tbtnl dindvanUge of ap^^og traction I tn 
fected fracture* b that t neerwitatra a total 
imrooWUation of the patket a whole bods and 
Iberebs wane* all bb rnnKle*, decald/iea hi* 
bone*, deprate* bb EoetaboiK p ru CPM ca , and In 
-Itr* the fomatloe of urinars cakniil Experience 
among number f such bedrxldeo pallmta has 
coo VI peed all of u* that thii danger ti more than 
a tbeorrucal one and that I must be cIistIs 
guarded agaloaL 

The use of mechaojca] tVeleta] Stalkn In such 
case* offen mam adsactagei. The pfoa can be 
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pm tracts However, this danger does not ma- 
tenahze if the pms are properly apphed The 
design of the Anderson pms from convergmg an- 
gles, makes it impossible for them to pull m or 
out through the cortical bone Thus any imtatmg 
motion or instabiht> is ehminated In fact, such 
dual pm umts are much safer, from the stand- 
pomt of infection, than single Stemmann fixation 
pms whose tendency to slide back and forth is 
unchecked In our experience many of the latter, 
nhich were sent in to us from other hospitals, 
formed infected sinus tracts which took months to 
heal, whereas the dual pm units, with only one 
exception, healed within a day or two of the with- 
drawal of the pms However, if the dual pms are 
improperly apphed and fail to pierce both cortices 
of the bone, they wiU then develop a certain 
amount of motion which duplicates the danger of 
the single Stemmann pm 
Once pins have been apphed and locked to- 
gether with a bar, the fracture has gamed the 
complete immobdization needed to protect agamst 
^ imtation of the infectious process (Fig i) The 
soft tissues can then be given the protection and 
support of a plaster cast, which will assure the 
fullest advantage of the Orr treatment Whenever 
it becomes necessarj' to change the cast, in the 
course of weeks or months, the pm umts, fixed to 
their bar, will continue to protect the fracture 
itself agamst any disturbance On the other hand, 
if the occasion should arise for dressing the 
wound, or even applying a skin graft (Fig the 
use of pms and bar renders the fracture easily 
accessible without in any way endangenng its 
position For surgeons who prefer repeated anti- 
septic dressmgs rather than closed-plaster treat- 
ment, this IS a veiy^ great advantage In one of 
our cases, drainage from an already infected frac- 
ture site became blocked and the mfection flared 
up while pms were m place Without interfering 
"ith the pins, it was possible to incise the mouth 
of the sinus and evacuate a large abscess cavity 
around the fracture Pm fixation was continued 
uninterruptedly, and both the sinus and the frac- 
ture eventuallv healed 

APPLICATION TO SHOCk CASES 

It will often happen that the fractures of war 
surgeiy will be complicated by moderate or 
^Nere shock This may anse from simple loss of 
blood, or from associated injuries in the head, 
‘ ^best, or abdomen Or it mav be that multiple 
jraclures have occurred and hav e caused excessive 
lemorrhage into the muscles One such case m 
' our senes, suffered from 17 fractures, and the 
j emorrhage into his soft tissues was so extenswe 



Fig 3 The photo^ph shows anterolateral Ime of in 
cision for bone grafting a fractured femur which was 6 
months old and show ed no sign of umon Pms w ere inserted 
posterolaterally— out of the way of the operation. Roent 
genogram shows ihal bone graft in place Sohd union oc- 
currrf in 4 months dunng which time the pabent was 
ambulatory 

that his red blood corpuscles had fallen to 2,000,- 
000 and his hemoglobm to 45 per cent In such 
cases, any indications for operative treatment by 
open reduction must be followed with extreme 
caution, and very^ often must be postponed for 
weeks at a tune During the interval of delay, 
the use of spica casts for immobilization is often 
impossible, w'hile at the same time treatment by' 
traction greatly comphcates bed-care and fads 
to make the patient comfortable The use of 
mechanical fixation, however, involves practically 
no surgical nsk Pms can be applied if necessary, 
without even mov'mg tlie patient out of bed 
Once the pins are locked to the fixation bar, the 
pain of the fracture is relieved and the patient is 
free to mov'e about in bed If some other form of 
surgery does become necessary', the fracture 
itself no longer prov'es to be any problem or 
contraindication 

Often the patient is too w eak at the start for a 
painstaking reduction of his fracture, but with 
the use of the fixation bar a simple, pnmary re- 
duction can be earned out and locked in place 
This will counteract further shortening due to 
muscle spasm, and will eliminate the shock that 
results from motion of the fracture ends Thus 
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Fig 5 a, Dislocation of head of radius and fractures of 
radius and ulna which had resisted two prenous attempts 
at simple closed reducbon but yielded easily to mechanical 
reduction Elbow was immobilized in plaster for 3 weeks 
following which free motion w as allow ed and nearly normal 
range was gamed. Pins were remo\ ed after 1 2 w eeks, w hen 
callus was solid Full elbow motion was then regained 
almost at once b, Same patient with arm encased in 
plaster-of Pans but inth e.Ttemal fbcation bar 

APPLICATION TO OLD, DEBILITATED PATIENTS 

Under war conditions, not a few cases will be 
found when the patients have suffered almost as 
much from their fracture treatment as from the 
fracture itself, and this, without criticism of the 
surgeons or Casualty Cleanng Stations where 
the} have previously been treated Facilities for 
adequate treatment of difficult fractures may not 
be available at the smaller centers, and at the 
same time opportunities for transfer may be hard 
to arrange The inevitable result is that weeks or 
even months may pass before the patients reach a 
place of final treatment Table II of our charts 
illustrates the fact that only about one quarter of 
our series of patients reached our base hospital 
within the first 2 weeks The largest proportion 
were therefore already in a stage in which frac- 
tures become relativelv difficult to correct Of 
this group, it will be noticed that almost one- 
ffiird were approaching the stage of delayed union 
The debihty associated with prolonged rest in bed 
has already been noted, and is increasingly im- 
portant as the months go by As well as being a 
physical handicap, it also becomes a mental and 
moral discouragement At this stage, it is com- 
mon for surgeons to accept the necessity of graft- 
the bone, but after a grafting operation has 
been performed a further period of long immobili- 
zahon m plaster spicas often proves necessary 
^d in Itself detracts from the chances of success 
n the other hand, the use of mechanical pm fix- 



ation combined with bone grafting will provide 
sufficient stabilization to encourage callus forma- 
tion, while at the same time, the patient immedi- 
ately becomes ambulatory This treatment is 
illustrated in Figure 3, showing a patient with a 6 
month old fracture which was first pinned to per- 
mit him to become ambulatory, and then grafted 
with a piece of the ilium During the post- 
operative months he conUnued to be ambulatory 
and his general condition and muscular develop- 
ment improved, while he gamed sohd union of 
the fracture 

At first we questioned the amount of ambula- 
tion which would be possible while the patients 
were weanng apparatus, but m practice, our 
doubts were soon dispelled One of our patients, 
a Polish sergeant pilot, with fractures of both 
bones of his lower leg, as weU as his femur, made 
a practice of walking three-quarters of a inile up 
to a mile and one-half dady with crutches This 
started 3 weeks after pins were inserted and con- 
tinued throughout his convalescence A number 
of these patients were transferred to convalescent 
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Fig 7 Correction of a bad backivard displacement of a fractured femur bj the Haynes apparatus 
X raj shon-s sbght distraction illustrating a preventable error Callus 15 forming but was delayed 20 
weeks 


reductions, at the same time freeing the hand for 
a remarkable degree of mobility (Fig 6) The 
use of the same apparatus on the jaw offers inter- 
estmg possibilities, but really lies in a specialty 
outside the province of this paper It has alreadj 
been discussed in the literature by its originators 

ERRORS IN TECHNIQUE 

Any new method of treatment should be studied 
from the standpoint of its harmful possibilities as 
well as Its benefits In the case of mechanical 
skeletal fixation it seems certain that it will be 
subject to certain serious abuses From our e\- 
penence, it can be said that such abuses will be 
due not to the mechanism itself, but to the errors 
of the surgeons using it Such errors may spnng 
from Ignorance or from incompetence They may 
be due to carelessness or impatience, or more 
especially to the inabilitj' of surgeons who are 
framed in manual manipulation to adapt their 
outlook to mechanical manipulations If such 
errors occur, it is vital that the surgeons should 
avoid blaming the pnnciples of this treatment for 
lailure due to their own faulty technique Our 
own expenence has shown that four common dan- 
gers are present (i) It is important to insist upon 
e most rigid rules of asepsis governing the mtro- 
uction of the pins, and the nursing staff as well 
as the surgeons must be strictly supervised The 
procedure appears so simple that carelessness may 
CTeep m (2) In applying the pins care must be 
^ penetrate aU the way 

irough the opposite cortex Unless this is done. 


full stabilization of the fracture cannot be gamed, 
and in addition, the pins mav move within the 
cortex and therebj cause irritation and invite in- 
fection (3) The danger of distracting a fracture 
must be continually guarded against, for even a 
slight amount of distraction will surely delay 
union This can be prevented by ending the 
mechanical reduction by a forced impaction, even 
though the maneuver may lose some of the ana- 
tomical perfection of the reduction itself This 
should be checked by' roentgenogram rather than 
fluoroscope, and another roentgenogram should 
be taken in 3 weeks to determine whetlier any ab- 
sorption has occurred at the fracture site If so, 
a second impaction should be earned out Figure 7 
shows one of the fractures in our senes in which 
a slight amount of distraction was allowed This 
roentgenogram shows good callus forming, but it 
was delayed 20 weeks, and at the time of the 
patient’s transfer to a service hospital was still 
soft This was distinctly an avoidable error 
though at the time the amount of distraction 
seemed slight enough to be overlooked (4) Last- 
ly, in the postoperative care, it sometimes happens 
that the nursing staff or internes become over- 
zealous in the matter of applying dressings over 
the pin wounds There is frequently a small 
amount of discharge at these sites, and it is im- 
portant that the dressings should not be apphed 
in a manner to interfere with or obstruct its out 
let As a matter of fact, daily dressings are 
unnecessary and probably dangerous Anderson 
has suggested that the onginal dressings should 
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THE MECHANISM OF LABOR FOR TRANSVERSE 
POSITIONS OF THE VERTEX 

KYLE B STEELE, M D , F A C S , and CARL T JAVERT, M D 
New York, New York 


T he position of the fetal head at the 
peEnc bnm and m the midpelvis, and 
the movements of engagement and de- 
scent and of internal rotation in the 
mechanism of labor, have produced considerable 
controversy dunng the past 200 years The con- 
cept of the normal mechanism of labor almost 
universally accepted since the time of Baude- 
locque and Naegele, hsis been set forth in most 
obstetncal textbooks as occumng in the oblique 
diameters of the pelvic inlet Physical science and 
technology of the 20th century have provided an 
excellent medium through the roentgen ray for 
visual perception of the labor mechanism in vivo 
An important point has already been obser%'ed, 
namely, that the transverse positions of the fetal 
head (LOT and ROT) are most frequent, not only 
at the bnm but also in midpelvis Therefore, the 
mechanism of labor for these positions should be 
pro\nded for 

Many methods have been developed by radi- 
ologists and obstetricians for roentgenographic 
study of the obstetrical patient In our opinion, 
a complete examination should take into consider- 
ation the following points in approximate order 
of importance (i) mechanism of labor, including 
position, lever action, internal rotation by visual 
perception in the stereoscope, (2) pelvic archi- 
tecture by xnsual perception in the stereoscope, 
and by comparison of various diameters, (3) 
cephalopelvic size relationship visually in the 
stereoscope, (4) pelvimetry— stereoscopic and 
with isometnc scales on frontal and lateral films, 
(s) cephalometrj 

A high degree of attainment of this complete 
examination has been obtained with a combined 
radiographic technique which has been used since 
1938 This consists of two frontal film s of the 
inlet which are viewed in the stereoscope, as 
described by Caldwell, Molox , and D’Esopo, and 
an isometnc lateral film similar to that desenbed 
by Thoms 

Trom the Department of Obstetrics and GjTiecoloRS Cornell 
^ n\\*crsit> Medical College and the \\ oman s Clinic of the 
New lork Hospital 

p 5lud\ has been conducted under a grant from the Bostwick 
tuna created bj Mr and Mrs Dunbar Bo«:twicL and fnends 


It has been of interest to learn that Hodges and 
Dipple (1940) recommended a similar approach 
as shown by the followmg statement 

“A reasonable simple and accurate procedure 
would be the folloxvmg (r) sagittal plane diam- 
eters measured from a single lateral roentgeno- 
gram by means of an isometric scale , (2) 
other pelvic diameters and fetal skull and skeleton 
studied in stereoscopic frontal films Quanti- 
tative workup of these stereoscopic films accom- 
pbshed by (a) plane geometnc construction, or 
(b) by means of the stereoroentgenometer ” 

A preliminary report of the present study con- 
tammg a small number of cases was made by 
Steele, Wing, and McLane in 1938, and consisted 
of data based on stereoscopic films This repre- 
sented experience over a 4 year period Smee that 
time, the combined stereoscopic and isometnc 
lateral technique here referred to has been em- 
ployed for another 4 year period and forms the 
basis for the present report However, experience 
with the combined technique has shown the need 
for certain modifications which have been insti- 
tuted as of January, 1942 A detailed description 
of the revised method of roentgenographic study 
has been published elsewhere bv Steele and Javert 

PRESENT STUDY 

The present study comprises 1,300 patients at 
or near term, or m labor up to the completion of 
the first stage, and some postpartum patients 
Elimination of positions other than the occiput 
and of the postpartum patients leaves 1,040 cases 
which form the basis for the present study These 
cases have been divided into two groups Group I— 
763 cases with occiput above or at the bnm. 
Group II— 277 cases with occiput in the midpel- 
vis, either at, just above, or below the spines 

The incidence for the vanous positions in both 
groups are presented in Table I and Figures i and 
2 In either group, the transverse positions ac- 
count for 63 4 per cent and 62 8 per cent, respec- 
tively, confirming the results of Caldwell, Moloy 
and D’Esopo As the head enters the rmdpelvis, 
the incidence of left occiput transverse (LOT) posi- 
tions decreases, as does that for leftocciput antenor 
(LOA), and nght occiput transverse (ROT) and 
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Fig 3 Frontal and lateral roentgenograms of head in left occiput transverse position at the bnm 
and in the midpelvis Note flexion of head in frontal films, and lateral flexion backward in the lateral 
films Compare with diagrams in Figure 4 


TItE MECHANISM OF LABOR FOR 
TRANSVERSE POSITIONS 

The mechanism outhned has been evolved from 
observations made m the stereoscope and is usu- 
ally associated with a normal pelvis It wdl now 
he described for the left occiput transverse 
position (LOT) 

At or near term, the head is found before en 
gagement m the transverse position with the 
postenor panetal presenting over the fore pelvis 
(Litzmann’s obhquity) The sagittal suture is in a 
horizontal plane above the symphysis pubis and 
slightly behind it The relationship of the sagittal 
suture to the transverse diameter of the superior 
strait IS one of parallelism or a diagonal direction 


not exceeding 22^ degrees forward or backward 
as has been shown in Figure i Flexion is slight or 
absent The fetal spine descnbes a gentle curve 
with convexity directed dorsally Engagement is 
effected by lever actions whidi produce lateral 
flexion of the head backward, accompanied by 
ventral flexion of the fetal head as shown in 
Figures 3 and 4 The sagittal suture is now in the 
transverse diameter of the pelvis or much closer 
to it (synchtism) Simultaneously, descent begins 
and soon the postenor panetal presentation at the 
supenor strait is replaced by an -anterior panetal 
presentation in the midpelvis The sagittal suture 
of the head has been shifted from a position over 
the fore pelvis to the region of the midpelvis and 
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Fig 6 The mechanism of labor for left occifmt tnnsxcr'i position The occipitopanclal eminence 
traterses the inner cur\e of the ischiopubic ramus through an arc of qo degrees producing internal 
rotation The occiput is brought under the symphjsis Txtension and expulsion follow (See Figs 3 , 
4 , 7 , 8 ) 


The head remains in the transxcrsc position just 
abo\e or at the ischial spines, with the anterior 
panetal now presenting, until the end of the first 
stage of labor The fetal spine at this point mav 
have straightened perceptibly' and the flexion of 
the head has invariably increased (see Figs 4 and 
5) Important lever actions are in motion For 



LOT rot 


7 Internal rotation occurs through an arc of approx 
matcly go degrees in transverse positions 


example, the acute ventral flexion of the fetal head 
on the chest results from the leverage exerted by 
the cccentnc location of the fetal spine in relation 
to the long axis (occipitofrontal diameters) of the 
head Posterior positions fax'or extension as 
shown in Figure 9 

At the beginning of the second stage of labor 
the fetal spine is found to be straight and flexion 
is acute The picture is one of rigidity The ver- 
tex assumes a position at or above the spines and 
continues to move downward and backward to 
the sacrococcygeal platform Thereafter, lateral 
flexion forward occurs, and it precedes internal 
rotation This movement in the mechanism has 
been checked repeatedly on vaginal and rectal 
examination The left posterior panetal protu- 
berance now impinges on the left ischial spine 
The occiput rotates fonvard along the gentle 
curvature of the ischiopubic ramus (inclined plane 
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m direction and exempbfy the paraUelogreun of 
forces as indicated in Figure 8 
Observations of Caldwell, Moloy, and D’Esopo 
have been confirmed with one important excep- 
tion They refer to lateral flexion forward m mid- 
pelvis as a mechamsm encountered m the android 
type of pelves, whereas our study shows that it 
may be regarded mstead as an integral part of the 
most frequently encountered mechanism of 
internal rotation 

The lateral flexion of the head forward pre- 
ceding internal rotation, is eSected by the shunt- 
mg action produced when the rounded vertex 
strikes the lower curve of the sacrum and fails to 
occur when the sacrum is long and straight, and 
the lateral bore of the pelvis is divergent It is 
often under such circumstances that the head 
becomes arrested m the postenor pelvis — “trans- 
verse arrest” This exception tends to prove the 
rule with regard to lateral flexion forward in the 
tmdpelvis 

In view of the fact that the mechamsm of labor 
here descnbed is encountered in the majonty of 
cases and is most frequently associated with a 
normal pattern of activity plus a spontaneous 
outcome, it should be included m the normal 
mechanism of labor Heretofore, it has been con- 
sidered pathological as the mechanism for flat 
pelves by Farabeuf, Williams, and others As has 
been shown histoncally elsewhere, many author- 
ities recogmzed the transverse position per se pnor 
to engagement but they preferred engagement 
m the obhque because of the sacral promontory 
This objection no longer holds since the actual 
obstetncal conjugate lies in the plane of the ileo- 
pectineal lines as pointed out by Caldwell and 
Moloy and the pomt of intersection hes below the 
promontory in the majority of cases 
The mechanism of labor for direct occiput 
anterior position is most optimal, sincfe internal 
rotation is not necessary, and normal flexion of the 
fetal head readily occurs because of normal lever 
action as shown in Figure g Conversely, direct 
occiput postenor positions are regarded as the 
I least optimal, and therefore, most pessimal, be- 
I cause internal rotation must occur through an arc 
of 180 degrees, while lever actions promote exten- 
^ Sion of the head as shown in Figure g 

^e transverse position has good lever action, 

I and internal rotation through an arc of only go 
^ degrees is required For obliquely antenor posi- 
^ rotation is reduced to 45 degrees, but for 

obhquely postenor positrons, it is increased to 135 
' (®cc Fig 2) This figure also indicates 

' *^cic movement of internal rotation is en- 

anced by dextrorotation of the uterus in left 



Fig 10 Diagram showing how position and dextrorota 
tion produces optimal and pessimal mechanisms of labor 
Correct diagnosis of position is vital with regard to prog- 
nosis 

Sided positions and hindered in right sided 
positions 

Analysis of the transverse position provides a 
satisfactory approach to the very complex prob- 
lem of the mechanism of labor with its numerous 
interrelated factors and constantly shifting val- 
ues The high incidence of left occiput transverse 
and right occiput transverse positions (63 per 
cent) justifies this point of view Vanations from 
the transverse can then be designated as anterior 
and posterior deviations as shown in Figure 10 
The transverse and anterior positions are normal 
and favorable and are therefore regarded as opti- 
mal The postenor positions are less favorable as 
demonstrated by clinical experience, and are 
therefore pessimal Prognosis can be ventured 
after evaluation of the vanous mechanical and 
dynamic factors 

At term, or in early labor, roentgen-ray images 
of the fetal skeleton reveal a spme with a gentle 
dorsal curvature The head is in a neutral posi- 
tion, or very slightly flexed, with the postenor 
panetal usually presenting over the forepelvis, as 
shown m Figures 5 and 6 This picture is observed 
in the stereoscope on frontal film s taken ivith the 
mother in a supme position The lateral film, 
taken at the same time, but with the patient in an 
erect position, shows the fetal head to be whoUy or 
partly engaged A favorable cephalopelvic size 
relationship is a necessary requirement It has 
always been stnkmg that engagement could be 
accomphshed with such ease Having observed 
this occurrence hundreds of times, it has been 
concluded that dextrorotation of the uterus and 
an mcrease m muscular tension influence position 



4*4 


SURGERY GY\ECOLOG\ \-\D OBSTETRICS 


ind enea^Piwnt f the ocdpwt, u ihown pimed by «crlbofttie» fo the naw. lanr^tJ 
•JrenJy cfaaDjfin* the materniJ potjtkwi Clinic*! tbeocdput hi the tiaiu meda»rioottr>ri 
eiiluatkm f diiproportkm cin be ciitW out to 6j pe cent f tbe cwn, whlV the rmar-itr 
tdvutUgt «ben the jmtieot tUnds erect. cenURe enjaffcd in tl»e tnlmpr^tm « W 

It uradlh-tppTeaatedbcrw left tided pa«l«i* oUique dutoeterv The latter mretnWp 
cd the ocdpQt an be brooefat forvard iDotercad •nlerur Inm th toi. 

Ov than right tided potitmot. Tbete f ort the vttte podtkm. 
faickleDcea^po«i(k»ottthebnniaDdlheink)peh'b A media tJtm tJ bbor for Inwoven 
are different, due perhap* t the farce* amtn* two bated ooiiiual perceptbo in theent-evr^ 
eayufietneot. Ai thenrn In ngnret i aod * the wat ev-oked. It cotaiju of the fcflenri 
Iftiilencet of ngbt tided podlkwt tncrcaac aod mentt Trarmcrie potttkm tnd patoke r- 
left tided podtkui decreaae at engagement oc cLdtai t tbe tuperxir stnit, btml&uabxl 
curt, od h a thought that deTtrorolatloa b a aaid crdlnarr fletioA, engagetnrrt and (K-r- 
retpnntfbie factor in the trmni\Ti*e dbmeter tolerior t»irdfn 

WTren ccphaVspeivfc tire relalloothlp b bit In the mUpeKia, bteral flrdoo (otaard, ktr^ 
famrable, pch-ic architectare becDfoet an Impot rotation further dctccnt, dnengigeaicit. ti*c 

taot facto i determining poai boo aod mar to ter two and erpobhio Tbb phitaJagm] oiW* 

fere with engagement. Hoaeier manj* pottenoc obtained I nr* be the roenlgrocpain temri 
podtiontoccur Viheo tbepeina ttadeqnate and In patheJog^pO coa C r cn tIco frtm earher bro o 
tbeae dertinrotatkin a perhaps an Inffoeoclog Ion a ho ttodied froarn teetJoos U cadirm 
fact r An appreciable percentage at poaterlnr Anterior aod Iransiene en ogm eau cf 
pouboQi could probabi) be corrected with ad- orapot resoit I nocmal arui b aalJr h 
eantage earh In labor roecnajmns* and art regarded 

StodoiU and iQtrtwi a rUng a Ith theie coo- poairrior potiiwcii arc /miwjf foe natfdo*’^ 
cepu f r the first tone hai-e fooiid them to be of i eJ iag lettr ictwn* and i tenal nuir 
rrat rahe in tbeir tppeecLiUoci of the mectao- Dextrorntaboci of tbe otma mi iaalitittirv 
cuBtafbborr r the 'arlous poahkiaa. nil roUtton trf the Ht oded podtioestadktic 

roiatioa of right tided poahiiiet. 
arrwiav ^ ' 


A roentgenographlc ttufh of joopatleoUha 
been reponed A tech Iqoe oslog n 

bometr« bteral film od froolal ttmoecnpic 
fihns ata empkited. 

It vai soon apparent that itu* tnelbod ( atodt 
prai-xled a aalitfactoiT meaDi for cbntfiqtion of 
pel dc rchitectnre and for moal perception of 
cephalopei sc sire refattonslup It aUo nermitled 
stirdy of the anous poaltiom t the brim and 
those ID the mldpei ds- The btter could be coo- 
firmed bo rectal or -aginal ecaminatlon* Lcitt 
BC tkn aod the mechanism nf labor which re 
osuaD gnoredb ihcweeiDplcrMOg other methods 
of rocntgen ogfu pK cdoW ^ ei-aloaled as wcllaa 
pei -imetn od cephalomeln 

rrmiioos In the trsnai erae oblique and Dtero- 
positrVir <Qaiacten of the peK-Ic fadet mere lim- 
ited t 45 degrees oo etlher side of Ibe dbmeter 
CDoccrnei m contra diuJoa ion t oo degree* em- 
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ASEPTIC GASTROINTESTINAL ANASTOMOSIS 
A One Clamp Method of Universal Application 

W \VA 1 NE BABCOCK, M D,r ACS, Phihdelpliia, Pennsi h inn 

T hat the problem of an ideal method of the knitting needle procedure of V Pleth (1906), 
gastrointestinal anastomosis is unsoK ed the de Petz stapler, and the pm and clamp method 
IS indicated b% the succession of articles of Tumiss (1934), \vhile having adiantages o\er 
ujKin the subject descnbing new or mod- the open method have an added nsk 
ified instruments and techniques At the outset An aseptic method should give good technical 
we must admit that an absolutel} aseptic tech- results On this basis I would discard the various 
nique is probabh unattainable Ligatures and “bulkhead” methods introduced bj Doyen and 
clamps that crush the unopened bow el often force de\ eloped b\ the Halstcd school and others In 
bacteria from the lumen through the intestinal the bulkhead method the divided ends of the 
wall, as shown by cultures made from the clamp bowel are closed bv ligature and united end-to-end 
or ligature used Intestinal sutures ma^ be con- b\ suture, and then the double bulkhead is opened 
tammated b> introduction to the submucosa (4) by dividing or withdrawing the ligatures or by cut- 
or even superficiallv when hmphoid follicles he ting through the bulkhead This method leaves 
close to the serous coat A bowel grcatlv distended inverted folds or partial diaphragms w’hich ma> 
from obstruction mav have walls so thin as to c.ausc obstructive sjmptoms, is limited largely to 
perforate on introduction of even fine sutures an end-to-end tvqie of anastomosis of the intestine 
Nevertheless, we clamp and ligate the base of the and is inferior to methods of anastomosis bj su- 
appendix man> times, and, although the labora- tunng over clamps 

torv often finds bactenal contamination through Suture of the bowel ends or sides over straight 
the appendiceal wall, the incidence of postopera- crushing clamps, which prev ent leakage and facili- 
tive infection is no greater than after a similar tatc suturing, was introduced bj O’Hara m 1900 
number of clean abdominal sections m which the after he had noted the defects of the circular clamp 
appendix or intestine is not crushed If a purse- introduced by his chief, Laplace The O’Hara 
string suture is used m the cecum there is a small clamps had the advantage of narrow calibrated 
rise in wound infections but rarel} with pentoni- blades with one flat side, tongue, and groovmd 
tis By a preliminar) decompression of distended crushing surfaces, and pm fittings so that the two 
colon, the bowel thickens so that it mav' be su- forceps, each holding an end or side of intestine, 
tured wathout perforation By aseptic gastroin- could be apposed and held in almement by an 
testinal anastomosis, therefore, we would refer to additional small clamp With these forceps end- 
a practical or clinical asepsis associated w ith such to end, end-to-side, or side-to side, anastomosis 
slight bactenal contamination as to be insufficient was feasible The O’Hara forceps, adequate for 
to cause senous pentonitis or markedly to increase the suture of dog’s intestine, with which he 
the incidence of suppuration m the abdominal largely experimented, had blades too light and 
wound In contrast are the open and semiascptic narrow to hold securely the thicker human bowel, 
methods of anastomosis, procedures which may be and a number of larger forceps incorporating 
done for peptic ulcer with such a low per cent of O’Hara’s pnnciples have since been devised By 
postoperative infection that aseptic methods, un- using narrow blades which, however, are rather 
less they provide at least as good technical results, insecure, the amount of bowel inverted m the 
' so competitive In conditions m which the anastomosis is reduced To prevent tlie tendency' 

hydroiAlonc acid m the stomach is low or absent, of the viscus to slip from the narrow blades ft may 
as with cancer, purulent and necrotic complica- be crushed previously or simultaneously (Ros- 
10ns, obstruction with retained and contaminated towzew, 1906), or uncrushed edges may be left 
contents and m operations upon the lower bowel projecting beyond the forceps, while the tips may 
an aseptic technique offers the possibility of be held m apposition by ferrules or other devices 
marked reduction m mortality Semiasepticmeth- Rostowzew, using m part the O’Hara plan, de- 
f Ro V ^"^^^^“'cisis, as the method of Doyen vised heavy crushing clamps holding slender 
U897), that of Halsted (1891), of Catch (1912), clamp blades m the jaws (1907), while Parker and 
rrom the Surgical Department of Temple Univcrsitj Kerr m 1908 used damps for the introduction of 
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traporarj baiting ititcba wbicb in\TTtfd and 
hald the ctkIs of tbc btmel ckwd ontO definllfre 
artait£>iDo«ing ntoro vtre in place. Thii a^h 
tkical ftqi b of ad -antage wha tbe damp don 
DOl bold the bo«d aeaffd} oc doea oot pennit 
doited mobOtty 

MauLovda (lo) m qoS, foQowiog Roatow 
zev alao deviled motfle rbm pt bj dimfaialliy 
the hancDn and ttied added devicea (ptien aod 
fermlei) to conpraa aod to kx± tbe Uadei to- 
^bcT ebatsea aKid\ later arcre I m pe w r d npoc 
far dcMarteC Cope Stcoe ( i) aod otbetv In 
(/3t) ^loaxkoadcx (i ) combined In ooe tbc tin> 
dimpa pretiouslt laH devidng a Ibrte bfaded 
damp %uh three haivllei, uhicb wai greatly Im* 
prened and popolarlzed bv Rankin b i ^>8 by b- 
corpontbt Ibe exedket laecbamki) pnodpfea of 
the two-baded Pijt damp. Tbe longoe and 
giomcd blades, lo ahiefa mdtipfjed W\Tta can} 
great boeaae oif anj fonx appfM to tbc haodW, 
gr\T the PajT tipe of damp a lecnrid b cnnhlog 
aod bobfaitg thU bteaibal or gnatric waO oot 
poaMavd bv ther dampa with craaa^tidxd 
oladea or kaa leven^ 

The object of thii pape- however la oot to In- 
troduce a oew damp to futrobteadml anaito- 
mosla, but t demotftnte wfait apparently hta 
been largetr otedaoked that oeariv any type of 
anaatotooaU for which damp* ate uied can be 
dene ntber better aiepticall) aodwilbbntaauifle 
damp. A aiogle damp a rth blades broad enoogh 
to bold adl, as a role w{Q hare len metal to aev 
over than two nantTW len aecote damps or a 
three bladed damp. Leas bowel or atonoeb 
iherefoie, nav be turoed fa to form an obiectioo- 
able partial «lhpbagm and coostnet tbe lum en 
when a smgle oamp is nsed. A abgie damp is 
suDpler to appfr and to dtseegsge and with teas 
manipolatkia toere may be less cootambation. 
I\ th a single bbded damp a partial or complete 
gaairectotn a partial esophagectomv or gas- 
trrDesophagectoeny an anterior oepoatoWgaatro- 
entcroaiom} an end to-eod aide to-dde end-to- 
cide or partial obhque enlecedotON may be dooe 
For most purpowa I coodder the amaJl Ravr 
damps superior bat an Ochsoer or Koefaer hemo- 
ttat, ^{artaiod BuTget Uangenst rax damp, tbe 
Siooe damp the deklartetCope drmp or other 
dmflir iostnuDcnt mav be asetl For convenient 
work b tbe depths of the abdomen damps antb- 
ont bandies ate dedrabtr IMth number of inch 
damps of difierent lengths, compUcated and mul 
llple icaetrtkns of the stooiadi atid intestioe max 
be carried out without scfHng Clamps mxder p- 
paralos for mechanical remujeptk auto ring quite 
anacctsaaty 


There are In the Etmtorc a ocaber d ni- 
eocea to tbe nae of tingle dinif« kt 
RcHtcTOw Dwd the aleoder Ut<fcs nrrW 

loeotioard beW b tbe >wi d bk pcrvniij os*. 

iag enterotribe and bter rapt rd nrtem. hr® 

coomdered a tingle damp sppIkiUe teh ti- 
the bteadoe was small and the 'nB ika o' 
transparent " He faaertrd and tied ik aura 
before wubdrawal of tbc damp 
of tbe bteatme was Bormal cr Fmrt ivl 
added copmatalfc dampa ahk 
bbda and a itnr of right angled bn rim n 
A abglc damp melbod with tbe Um end a 
vmed b tbc clamp is detcribed br 5 «iEuii, ci 
tbc use of a pOc oamp with cr w^lboct a pn^ 
Uve hoMhig ttitcb, by Brenlgr 
Tbe ascptxc single damp mctiMh to te 
•aibed Dloatratc adaptions of imtiy inerk’a 
long Died bbteftinaiaorgeryt adsivpbdrk 
for safer and more cooTcnirat psOinieCBj 
reaectkns. 


a men OX axd Q- 0-To-csow.uttminiw 
tsT M TPfx (rra t) 


Tbe k>cip of btcrtloe to be rea rn td nil it 
tnacbed meat a tcr) k Hberatrd and tk esid 
tbe Iccp at the hnea cf profowd mroke^ 
impeaed by feer gny sutoea fFIf i«J <r 
orin vismaJ forcepa t ma.BtaiB peeper i« 
raenL WbDe traftioo b used to gi ro «p 

poeed loops two cmablng damps are 

5 mIDbwirrs apsrt. ^cb camp inciidri ri 
arms cf the btestbaJ loop b its gnip. I kwy 
of Ubertled bowel b ent c£ by aalriy 1=1 
tbe two clamps (Fig b) Tbeendicfb osd t^ 
anaatooiosed now remain alined in the pwp ■ » 

ibgle damp Thb damp b tnrord ("vr sal tax 

poatcrlor rows of bterrupted or 
tnrea are btroducfd (Fig c) The d isptto ^ 
rotatedbscit ha first p<kl loo, the* 
anurlor aorface of the bomri and a ceacn^ 


Fat A»pde ■rtrtCtniJ ssiWrMM ^ 
Uaxvi serf Si, \isj* bo* w 
r imt t s d sn pu hip u td sod •*=*** 

B<Tiaeo UpeTart wsirt Lioe erf sfttsp. h 
ckaped, bthi* dl .W br cs«n7 
lii?d•^tT rtkt>feitsPoa/4r«r-l»n«'-“2X 
wcoodrowlofatbw iChi^or-dhwl^^ 
bf laterKC £sc* st Is o **™*? Jr-t- 

saTorc sitndsrrd cn 0 ckaf> 

dra usaUTferci«>t»oas«KnBTbt*™s**|.— 

row o( sntrrfar »ol*m brfa* wtroioert ***7 ^^w 

li«at mevoos Utastmrd by rrm*™ W JTJ\ 
tscWdibtM rtk srclksstce** ^ 

folded losrtker dnkJrd by asWT 
ptsfrd ctcops tod lies, sha li* rcwrtsd wsw**!^ 

tTr" (ri5tire*,h,sppl-dbetL»JssdswttWcW 

WCid, t 




453 


SURGFR^ G'V’NECOLOG\ AND OBSTFTRICS 


Cc«fam;;tatureb tpftbedover t}trduBp(nf; d) 
UliDe tnctkn it made npoa theendt o^tfaIsaal«s 
rior cooUnuoot tnturt the damp b withdrawn, 
thus ln%'crtlc£ the mucoot edf^ Into the lamco 
of the bcmcl and corapletiiig the ckaoie witbont 
leaLaflefFI* ic) The ends of the anterior wtint 
art tied to contiguous rads of the Inner poAcrior 
rntoit. One or ta additional anterior row* of 
cooUsuous or Intmvpted anterior tolurra art In- 
serted as rtqniitd (Fig lO The hunen Is eatab- 
Tished Intaglnatl]^ the adjacent Intcidnal 
wall «Ith the tlniinb and finger 
The mnerval of a mnll segment of boael mhkh 
has been traunutized or in aded by mfiaminatcry 
or mahgnant procesa may be carrlrf oot twry er 
p^Uciusl^ b^ oblique tmgic damp inetbod. 
The affected loop b folcM tontctbcr and the damp 
b applied obliquely acnm tbe base of the •egment 
of Intestine and meaenterv t be mnovad (Fig 
iG) A second damp ti applied a few mJinmrters 
dbtal to the fim atid tbe aegment b cut off be 
taeeo tbe dampasnth a cautery TheAgmeqll 
be removed thim may retrtala damped and at 
tacbed to the prtman maAgeant or Inffammalory 
area In connectwo alth srhteb It can be retDOve d 
later Traction and ap prt r dm aUna tutnres or for 
crpa often are oaoecescr} for ths ausple opera 
tl^ After remosal of tbe aegDent of bowel and 
ooentain, tbe anastooiaab ts cocapkted by tbe 
Introdactioe of rows of poAenor and aoterior 
tutores rimdar to ibosc desofbed for aa rnd-to- 
eod anaAocooab. Tbe anterior brertingSQture b 
otTTVd In ad aadng loops along tbe eogra of the 
onienttus thns slmnhanrouilv doalng tbe gap 
and rreslloi; hemorrham 

Thb t>'pe of reseetkn Is a quid, and coo Toknt 
wa\ to d^ with gumbot wounds and other lo- 
rries of the Intestine fislniKis areas as well aa 
(ocalued tuberculous aiid miUgnant Implanta 
UoDS. Tbe smalleA Ps)T damp bpreferreu and ts 
to crush turmlUDeously both tbe Load and 
the folded edge of tbe mesentery ( hare resected 
thus o\-er to cenumeten of snuD InteAlne with 
out an mdhidual ligature m the raesenlcTy Care 
■bould be takes tlat tbe memterx' edges of tbe 
bo»d are enloWed im jpei l v b> strture 


ujx>coLECTO)s\ aim novTU-oD 
AitsifuoDs (na a) 

Tbe dbt I part of tbe Deum tbe cecom, appeo- 
di asceoding and If desimi, part of tbe tiana- 
\-eTse coian are liberated for reoMS'aL B> mrara 
of four gu turnres or rbceral forerps tbe Deum U 
spread ob^iqoeK over tbe irans%CTse cotoo and. 
ahile tractwo is used t alme tbe sup~TlQipo<ed 
segments of bond, ts dampsare ppikdaboot 


5 mnameteis part acrw both rti-i iH ir 
(Hg j\) The anns of the locp iheu Lt < nV 

between tbe chraps bv cauterv (1^ rf:, p* 
damps should crash tbe DemD obbqTtrbata 
m es enterr awiy from tbe lerioa, tie im#tr 
coion trsniverselc ht neb ta<hkn that iVt^ 
Ing of the Deum alU han the tuot&n^^ 
thatof thetranAeTsecoiou. Tbeenicf lirir:; 
and traasversecokn tobeimltedBovijrx^ w' 
h tbe grup of a single prrferahly ran.itn 
Tbe clamp b tonwd orer and the pounW m 
of intCTTupted or coodottous mtrm in hr^ 
dnetd. ThfsmsybedoDebrforelhelweafb*!' 
has been re m ov^ assboaa In Flgnie iB.wpe' 
erablv after tbe dl iskc b\ autery tbwa k 
FVoje jC. Tbe damp ibcD is iTTTTwd, lia fi 
posing tbe anterior taiibces nf tbe coin ml Ic 
and a continuous anterior Coshlnf Ntwehktn 
dneed entr tbe damp asibosnb n-amlllV 
damp fi rmartedas tha aiuren tjgfittnei^^ 
in cert bg and appronnaling tbeaBtrricrclr'if 
i icAine and the ends of the seturr sit trili 
eDcmponding «yl» from the fim pAttw 
One or laotddJticwd imii cf blernqAdwcff 
ihsnoos sotum are Inserted antenerh at irn 
In Figure E. Befe« aa\ wlBitsiKDtnUel 
oU fat And od eolitioui IbAie aff&rri'd<» 
fnll> from the lurtices to be mited mi •tt’' 
ajlenal dmilatho op I theBttrpMoflktdw? 
b prened. As a ih all these anaAimowt, 
dlald) foDosruig the fanerUno tf AMm. tfefc 
men of tbe boael is re-estibfished hr 
between the thumb and finger iieowwiftil 
method preferable In a stdM ride laaoc*^ 


Blbr TO-ftDE icrv Tt U.a TtOlSCA* 
Tbe segmenU of borne! I be nuked lie s-iri 
and t«o rows of pA crior sotuies ue isttw*!- 
thus ixillc^; the a lerio face of the uriff •! 
roent and tbe noaterioc face cf tbit 
beiow the anUmesentenc brsders. TVwj* 
rior sutures aK) na) be ntrodocfd after » 
pljcalion of tbe damp Tbe antituvai^ 
deis of the cootlguous loops of bernri, 

getberU iscera) /weeps or sunue^atT^-^ 

and tbe two lougltudLMl firidi “ 
f rmed are crushed together bj 1 1 

should Include tbe nroows Iming rf ^ ' 
The t folds of bosd pro^ectirg s^* ® 
damp now are buJTted ctf t fonnftclv*~ 

gn^lnal openings fai each 

tinnocs Cashing wtuie is 

which i tghtenedaslbedamp b 
tbe ends of tbe suture re Ued to aape™^ 
Irwn a poAcrio suture line Sochadt ^ 
tenor row or rows cl intemipted or o»® 
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r A, The loop of ileum and colon 

has been liberated, and under traction a 
to the iin/i^f'' ^PP obliquely to the ileum, transversely 
Dronmoii Y <^o'on On the ileum the clamp inclines 
fntimesenteric border B, The clamp has 
ted and the first row of postenor sutures inserted 



A s^ond ron foUou s C, A protective distal clamp is ap 
phed and the loop amputated by cautery D Theantenor 
conUnuous Cuslung suture over the clamp inserted E 
Wii^ ui^draual of the clamp the Cushing suture has been 
Ughtened and an additional anterior rou of sutures is beine 
introduced 


^ desirable are introduced and the 

dunf'*?® the two loops IS established by 

fhgital manipulation 

nd-to-side anastomosis using a single clamp 

procedure will be described as 
stomosis between the end of the ileum and 


the side of the colon The ileum having been di- 
vided by ^utery between clamps, the proximal 
end, closed by one of the clamps, is placed across 
the colon so that the clamped end approximates 
the antimesentenc border of the colon The pos 
tenor surface of the ileum is united to the antenor 
surface of the colon by two rows of sutures run- 
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nioS panBd vith tbe border of the coIoQ. Aeon 
tifoow fold ol the lotJmt H Titerfc border o{ tbe 
cnon u raised bj a ro« of rtKcra forcem over a 
lenftb correapondlng to tbe width of the Deum. A 
damp k appbed to thk fold of colon below the 
naccra forcepi, lodudintt tbe damped end of ibe 
fWim, The end of tbe ilenm with Its damp *nd 
the pTo}ecluig fold of colon abo\T tbe damp 
burned ofi b\ cautery Thk karet a atde opening 
{ colon aod a tmdxial opetuag f Oram In )axta 
position. A Conti DQOoi Co lb mg cu tare k applied 
o^'CT tbe afogle damp which k tightated aa the 
damp Is withdrawn and tbe ends ate tied to ap- 
piopdate mda o( tbe upper posterior row d tu- 
torca. One or two additkmal rows of sutoiea are 
ioaerted anteriorly between ibecotonaodneiim to 
reinforce the onion. 

For BKiHipterantioejlt hdotrwUt tabar* mmbrrd 
•mB short nilaUr to prcT rot traiaf* aad Ucc 

tkoaodi aid tbs bxer approrfaciatian ta w^teeWop, t 
kich that the pm bfaml ocdwflcf cluBp« ai« borwd art 
Ith tbe bitrwJBjJ cads TUs ereulr kettnam noqiti 
c«ttd knees d innweiTsfi, u lio caws n Ueb sn)t^ 
MCtbos of bo« d or bm d tad stoswd mu be 1 tann e d 
T tacifitate lW«e operabDos I hi kadaade *t* 
sbert cod kioa hsoM ckaipc rwmbtnf tbe Vase chap 
bat ba taf the kewiaa detire af the dutarui type. B/ 
tapern cod Kneahmac the Uede* of the ehcip n awy be 
rmoted suDt freca tbe B ertlaarontmaaCaih 

1^ Ktcrc The Stoat dcHtof fonepc is aoc poawfe) 
rwaoefa to eloae SBch cUmp rpon the dwt aM a ae a\ ea 
tkich nophafoi, bat tadrliait ntu e cf e easy be appSed to 
the bbde* bj- Peyr ctanp «r ctrest pturs is tbe btra' 
dococn. (TtDCFTwl, and Intiaa of theckimin tbadepthaof 
tW ahsknen or Iborax, rwrebir hoidne dnlcr kicb 
H Dot Btelm kh ofataf or chmc t)w ctaaip I 


the BKhUc W the hlaile*, her* iber trod 
apart ander aUwA awy be nrri tttrj cod w «op- 

yota WTth ajf* prtw gr e (>% iQ 


For darit> we win consider that a cancer of the 
tmtsveise colon has i ded tbe onderMnf jehi 
nam. A pair of ibort damp# are pplM to the 
colon to tbe left of the ieston and suaQail t 
tbe ^junnm, and tbe colon and ^junnin are di 
■ided between tbe damps b> ca terr SlmHar 
pair* of abort damps are appbed to tbe colon and 
jejmmm well to tM right of tbe kwton, and tbe 
and JeJnmam are sepoiwttlN drrxW b> cau- 
tery between these damps. Tbe dtseamd attached 
Kg inmU of colon and jejimom arc Ubemted and 
remored tc^ther This leaves a p ro xi ma l and 
djiUl KgiDent of colom each end aseptic and pro- 
tected by a damp and a pronmal a^ distal eod 
of jejorram^ each eisd ako doaed bv a damp. Tbe 
two }e|naal damps then re apposed, the Oder 


Iv-lng segmenU are crushed Ugetber br t li: 

ckuo^ above whidi the two Jejo^ oak a *i iifi, 
attached dan^ are bamed off Tkafej^iii, 
tw cndscrfiejWmsufWTinjpceedhtlwrnBd 

a ifnjVr damp and the anawcovn b cmirWf 

wuh rows of poaterionnd anteiW Wra B & 

scribed for an end-to-end lateslhal irmlwi - 
with a liogle damp, A sJmlhr prodm Dei 

used t unite the pnrdffiaJ and the dhtildu^ 

ends of the erdon. Thk method. wWi tie in 
porarv ippJkatioo of muh^ short thrm iJc 
Is used when Jt k not feasOde at fcnt 
a bop of bowel to be cxcketL 

AiDOJCTOftaixiwU. paocTostcvotPccTOrt im 
FtitxtAi. Airrs A\p HI raamnos » 
eruMC CKPHJiAcu 

The legmenl of rectos^raold to be nswl 
k Hbent^ with Its atuoed mesaUrry I b 
pdvK 6ooe dfrided wrU abo\e and ihs sd 
tekrw the bsioo by canlery bet ers ihart cbaTa 
and moovni The prothnal dgnaM tad, if icc 
caan thead^centdescrocfiagrotaebKficxrlT 
liberated that the t-lthie end wD itad tkwr 
the pd k6oo orahcnl 5 IrdwsbcbvtheMr 
rbr pHvK bfim- sad AuJ 

axh coiTied with ttccibet are hid af:tfa< (S 
door of the pelva, A pebde dhiAraga ef I- 
berated penioneum, Incbdinc wt frea ik 
bladder new U formed around tbe Kgorst it 
dfinoid in the pelvh and the abdocm a eWi 
Through an inidaion from the posterior brier a 
the airos abng the aide of tbe coccii, the 
entered and the itnckraet. attached *sl 
bowel legmenU are withdrawn. The tad ^ 

raenhba Ing been thoroogWy deaased f*n 

and pocLcd w ith antkeptfc psm, b 
ipbt r«steriori\ with renurvaJ cf ludu^tad" 
damned end of the ilgmold k bid In tbeisiir^ 
ter tnns f nned- A curved, perfor ated d i^* 
left In tbe boftjw of tbe aicnai fftg iq 
doced. dremJngs pphed, the dgnsid » 
moied, and a rtc^ labe u tied k 
This proetdare obiiates tbe diiEcnliy «■ 
pel ic diaptrogra when a paIl-thrt«*o tjT*“ 
proctoaifinciildectomy u done 
OcampraSj U prrtonKdcxK 
tlxTsa. ft b porabJe to <ad«slisekx»n*w 
fwcUow ila R t*tb*r abew tr* ' 

kiri* ibieni ct th* left s hiWnr al 
Tlua b«cw drsta^ t 

hjehhadb(aWaft«a«artIi*. 0»f?»rr«5- 
Dal a t •Venq>«ic*lbo**^*»;^j2rn 

--««« tjeh utoapdarticliedt* brpi^ro ^ 

llw *pi««x fleurt aod tdjaciBt 

ffcTT cry bn. k 

Uacied aManaJ til, snS iS. tfw* k tw 
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Fig 3 Billroth I Partial gastrectomy A, The part of 
stomach to be remo\ed has been liberated, the duodenum 
divided between clamps B, The duodenum is stretched 
across the posterior surface of the stomach and the outir 
ron and a part of the inner ro« of postenor sutures intro 
duced C, The stomach and attached duodenum are doubly 
clamped together and diiided by cautery distal to the su 
ture hnes Usually, to conserve duodenum, the protective 

of the proximal transv erse colon and the proximal sigmoid 
were apposed and divided by cautery betw een clamps An 
end to-end anastomosis w as earned out o\ er the single re 
nlamp A complemental cecostomy was done 
^ the patient recovered without wound abscess 

SUBTOTAL GASTRECTOilA V\ ITH A SINGLE CLAMP 

Subtotal gastrectomy with a single clamp may 
be done after the Billroth I, Reichel-P 61 ya ante- 
cohe, retrocolic, or the Hoffmeister-Fmsterer plan 
^ BiUrolh I, partial gastrectomy {Ftg j) The por- 
1 ion of stomach to be removed is liberated in the 
' 3A), the duodenum divided be- 

tween clamps by cautery and the lower part of the 
I s omach turned out of the wound over the left 
H exposing Its posterior surface The 

1 ' tb L mobihzed by the Kocher division of 
^ e hepatoduodenal ligament The postenor sur- 

t 

r 


distal clamp is applied to the stomach alone D, An ante 
nor continuous Cushing suture is being inserted, m part 
betw een the antenor surface of the stomach and duodenum, 
in part between the antenor and postenor surfaces of the 
stomach E, The Cushing suture is tightened as the clamp 
13 withdrawm F An additional row of inverting antenor 
sutures is applied between stomach and duodenum, and 
over projecting ends of stomach 

face of the clamped duodenum is stretched along 
the hne of proposed anastomosis on the posterior 
wall of the stomach by two transverse rows of 
postenor sutures A narrow Payr or other rehable 
clamp IS apphed across the stomach and duode- 
num above the suture hnes and below the duode- 
nal clamp If the clamp is too short to reach 
across the stomach a second may be applied from 
the opposite side The combmed stomach and 
duodenum now are divided together by cautery 
between the clamps (Fig 3C) This removes the 
end of the duodenum with its clamp Usually the 
duodenal clamp is placed between the other two 
clamps instead of as shown in the figure The 
edges of both stomach and duodenum now are 
approximated in the jaws of a smgle clamp The 
antenor surfaces of the stomach and duodenum 
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are tedow thedampmithi cftoliDirontCiith 
In* fotare If Uw dbuncc b long h naj be di- 
vided betmceo t» coaU oota Cnthmg •atom. 

TbewitarctbounitMtDdmiertilbeMtmo and 

potterioT edge* of the »toauch c\rrp« abere the 
•lonach li cm-errd b> duodenaa (Ft jD) Tbb 
coQtimioo* <utore a Ughlcned u clamp b 
^Uidrainj (Fig <E) ficlDgand In ertlng iheend 
erf the diMdeoinn betmeen the edgt-k fibcatocn 
<± Tbe CTxb of the coolifliKm *unire>arc lied 
t 4d_jaceot end from th posterior row An ad 
cbuonalooeor t» roaiofi (emipted oc cootian 
ocj antenor vjt res re introduced a tbown 
Figure tF The toma a opened In man pabtlon 


tUichd r4i\ rtMTtu Iht ttaMf* r-i 
Hafi ft m^{F I 4) Thedewrtdpoctkiic^rf* 
achabbeniicd the dtwdetram b cBiUcdb cu 
ten beta cen damps, and the lirmci a 
outo/lbe bdomeo TTic dbtaJendcrfl^diaj 
tmm dosed er ibe damp, bv roeaa»irf»t* 
ti uous Cuabbg aoture hi^ b tigtlenri^J® 

damp a aiibdri n, and the doaoreb 
bs one or la roas trf additkaial aolam d > 
furtherfai crtiheedgrs. A knp erf Hansn 
one-half meter beioa the Gjametil erf Trrtt 
brooght front of the colcoand ltip<r<®**^ 

lace fastened acnm the rwaterw*rfaef«‘^ 
itomach a ih t roai orf Interrupted*^ 
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Fig 4 Antecohc or retrocohc Reichel P6lya partial gastrectoray A, The stomach liberated, the duo- 
denum divided between clamps and the lower end of the stomach turned out of the wound The posterior 
surface of a loop of jejunum is being united across the posterior surface of the stomach with two rows of 
sutures B, An antimesentenc fold of jejunum is raised arainst the posterior surface of ^he stomach by 
forceps or sutures C, A clamp is applied across the stomach and the antimesentenc fold of jejunum distal 
to the suture lines Di\ ided line mdicates position of protectn e clamp D, The stomach has been divided 
between clamps and the antimesentenc border of the jejunum burned off by cautery, leaving the open 
edge of jejunum and end of stomach in the grasp of one clamp An antenor Cushing suture has been 
applied over the clamp E, The antenor continuous suture has been tightened as the clamp was mth 
drawn, and tied A second row of reinforcing sutures is being introduced When there has been a previ 
ous gastroenterostomy or gastnc resection the two clamped and divided ends of jejunum may be united 
side to side to the end of stomach using a single clamp, after the plan of the BiUroth I (Fig 3), except 
that a double barreled end to end jejunal juncture is made with the end of the stomach F, Arrangement 
of the clamps for a Hoffmeister Finsterer modification The stomach has been resected The posterior 
sutures between the stomach and jejunum have been placed An anterior Cushing suture has been 
inserted over each clamp, each one to be tightened as the clamp is wnthdrawn The operation to be com- 
pleted by an additional row of sutures 


ous sutures (Fig 4A) A fold of the antimesentenc 
edge of the jejunum is raised by viscera forceps or 
sutures across the line of proposed division of the 
stomach, as shown in Figure 4B A single clamp is 
applied across the stomach and the antimesentenc 
edge of the jejunum below the line of visceral for- 
ceps It IS important that the mucous lining of the 
jejunum projects above this clamp when it is 
closed (Fig 4C) A distal protecting clamp is ap- 
phed across the stomach, and the stomach is 
du ided between the clamps and projecting fold of 
jejunum burned off bv cautery An antenor con- 
tmuous Cushing suture is applied over the clamp 
between the anterior surface of the stomach and 
the antenor surface of the jejunum (Fig 4D), and 
me clamp is w ithdrawn as this suture is tightened 
Ihe ends of this suture arc tied to ends of the up- 
per posterior row of sutures and an additional row 
of antenor interrupted or continuous reinforcing 
sutures is introduced (Fig 4E) Obviously a 
snorter stoma mav be formed b> including a 
of jejunum in the single clamp, or a 
oouble barreled gastrojejunostomj by includmg 
a complete loop of jejunum Figure 4F illustrates 


the technique for the Hoffmeister-Finsterer par- 
tial gastrectomy, using two clamps and two con- 
tinuous inverting Cushing sutures In any case a 
sufficient fold of jejunum should be brought 
through the clamp to include the mucous lining, 
otherwise, an open stoma will not be formed 
For a retrocohc anastomosis the loop of jeju- 
num IS brought through an opening in the trans- 
verse mesocolon and the anastomosis is then made 
as with the anticolic method At the completion 
of the retrocohc anastomosis the stomach along 
the line of anastomosis is sutured to the edges of 
the opening in the transverse mesocolon 

GASTROJEJUNOCOLIC RESECTION FOR 
GASTROJEJUNOCOLIC FISTULA 

The colon and jejunum are doubly clamped 
separately on each side of the fistula and are di- 
vided between the clamps b\ cauten,' If the ongi- 
nal peptic ulcer has healed it now may be feasible 
to remove, between clamps by cauterjq the seg- 
ment of stomach containing the stoma, with the 
attached clamped segments of colon and jeju- 
num 
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Ftc 5 TmiJ (i&trrrtoair A, Tb( doodrtMmi • di 
Ura b^rea duip* ud iW dScul ad ctoo J bf Hrtmrr 
Tb* lUmack, bboatfd id( tb« b tiimd eot 

■peo Um cba( TW ncfibifn ka* bres pattJjr Umird 
ajtd Uhdnvn frocB iW dapbnn T rm oiMlans 
•n Wloi fttradocsd bc\ m poMrtkK iQ •( \ba 
ocfibafmj &ad tb( pocunar all ot tbe bop <d jtjwniB 
ccnpbtioa W tW potfmor n* vd niam duip 
iQ b« applied aCTOw ibe aopkafa aad aa aatlBearatcrk 
(old cd ^rjania (subr ( Flx 4,C P) i»f fhi ( aiptaiiii 


d ided beram dasipa apd tk» utba*aMTfc W d 
baraed yb7euile<7 B 'Ikei pnt^d* 
neplaxc* aad cpea dda d tk* j*/a**i° an 
tb* n*Je rtuaWo* ckflip K coat*** C»ka| 
obrb«af>pMoM!Tlk«duir C Tke C><be« ^ M 
bera tnklired m ik* riartp ts Uidn •d 'i'** 
aa nn ed aatam afpfcd t ii^arf •** 

taaed nl(rt aad t aopport thaamiW tkr 
dia^rncnj \ djcpfroealka adfT»(*riWlk«dfT*Tn 
wsmr be added t<w rtb/omane 


The ctomacfa then b doted (ntr the remalD- 
clamp u {n tennioal doKire of the duoden m. 
The tmo Jehmil damp are ippoted Uteendiof 
jejooum aimed and damped lofretber bv a third 
damp aod the prolectinc damped end* of jcya 
onm are burned o0 b\ aatrr> Thb lea e* io a 
unale clamp the ends of the refected jejunom 
pontkm foe a aseftlc eod-lo-cnd anastomnsta, 
ahkhint m foUa«ed b% a tlmdaraseptKend 
to-end anastomoab for l£ie i ejected trassaTtse 
colon. Thcfiapa the trans Tfse meaacaloa and 
In the jejunal mesocofoo are doaed bv nt re and 
a cortiptemental appciKlxiiatarti) or cecoatooiv is 
done In moat cases instead of the segmratal re 
rectloD of the vtotnacti descrf b e d it ts better t do 
a rOva « Hofimdttei partial saUiectoin> In 


tills case after llberatton of tbe nanacb tal 

alon of the cnloo and JeJumnn tot eendikT*'- 

liberaled iloraach with the attached dirpw^ 

ments f nnaJl aod brje Intertbeli ttrem^]^ 
the bdomen. The retabed jcjtmira 
are nnlted end-to-end ov-rr a tinule CMT 
’ioush’ described aod a kmer "exmcnt “ 
lejunnm used for the itastroWunal 
If the protimal arm of the edstenl » 

t rnl 


looiv b toe( enoogb ahich it o 


barreled end to-endinatto*DD»bbe< 
ends of the jekmom aod the end of the 
ma bedooe/oOoafa^tbecoed^'f®^ 
thus eltmfcratlng tbe jejonsl iide-to-e*o 
tncaatb. 
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riR 6 Transthoracic resection of the cardiac end of 
stomach and loner esophagus A, Through a thoracic in 
cision the stomach has been liberated, brought into the 
chest and ditidcd b) cauterj between clamps well below 
the tumor The postenor surface of the distal end of the 
stomach is being united to the postenor surface of the 
esophagus with two rows of sutures Two clamps arc to be 
applied across both stomach and esophagus antenor to the 
suture lines and the stomach and esophagus disidcd by 
cautery between these clamps H, This leates the ends of 
the stomach and esophagus in the grasp of a single clamp 
\n antenor Cushing suture has been inserted, which is to 
he tightened as the clamp is wathdraw n C, Additional re 
intorcing and supporting sutures are introduced 

In one patient in w horn the fistula w as small and running 
directU from the stomach into the transverse colon the 
colon was closed bv inverting sutures without resection 
The arms of the jejunal loop were lilieratcd through the 
transverse mesocolon, each arm was divided between 
c amps and the liberated portion of stomach with the two 
clamiied arms of jejunum attached turned out of the 
wound uiKin the chest \ single clamp was applied under 
the two clamps closing the ends of the retained jejunum 
and the jejunal ends with their clamps were burned off 
thus liav mg the two asejitic ends of jejunum approvamateti 
in the single clamp in position for an end to end aseptic 
anastomosis \fter this anastomosis had been completed a 
more distal segment eif the jejunum vv as used for an ante 
colic 1 olya tvyie of gastric resection The jvatient had an 
unromphcatcei convalescence 

I n Wrr rrerr/ion of Ihr storrach, Irans-crie colon siif’cr 
I lj\Trs of Ifc fancrcos and associalcJ abscess for for 
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Fhrvrt 7 \ Onf> boUtr to tadbiu ptmiMt *od 

OA^lpoblim of l3/i^ hi ckpthi of onL B. 1 Iodide* 
tVn*cd<W^l«rU] and Stoof duip te^tar «7ior(UI(«- 
imtcAluJ tsutoewiti r C cum ulri jid i uh imA 
ahtr ley oerwlonaCy to i*rrr*«« <o«^mi»VMi «d 

tbo lorti^ ixUnc rkmf, 40d MprrUOy for btn^ 
txm o( (tauch be* (bi- lodiitt do| emmotbe**^ 

f trtio i f«^K teroiwit V tnuo of 6o><«r«ba4 IhM 
•bxvM *boQt ] mchoetm U d kjj c tr r Mnoudnl bj 
tdberm MmaA ud lr*ofnt*( cototi, d*e t 

nelkielrT perdenao* of bf|i tkeruH ca/daon* ^ 
the (toweb to tepentisf the ford KWtsn*. tbe ab* 
am* a* acodemiliy **4 owAuHyelavd bf 
ntm of ibeoaeoin* aad part ct the tmwtenetein* to 
the tmoMT fortiee of the ftoaarb TV taaa lha> a* 
Oobhad by dr.idn« the uua>er^ cotna latmOy V- 
t e« rtiotpL the (kir'drcBBi V< era<rkaip*.afidbr«ha 
ax nfl Oh oatrr nKan of adherrot iiaDa^ Wlu mA- 
oeot dncBoa «f iV (■ecrobepaik and iHttu c iJ k ooioita 
and ailhnian* the aiM oaoHgaeof «ta«a*cb.*bHrH.a*d 
daa^ied Mrtino of Crun erte eoicD ai tarord oot of the 
abdogen Vn cod to-eod dnfVe eUnp a*ftOQ>m* of (he 
coira a* pcTf^t^vetl by alius* and ma^dcf (ogrthee the 
ntentnl mb ptit beaeatb the Ca pmectiag efanifi*. 

hich ere btraed oB ith esetrry TV h^tf Urn 
fifth* of the Hocaach Ttb tUched Hj o rtp o and bi>7w 
then M rtaerted by tV *c eeoHe fVSlya t*b<d*iap wi» 
tx DXtbod ad eonijdaaeatuy cr v eet u i y *• done 
tr th tV nreptxn of enaS tnenar*! abacra hkhheabd 
ta 5 day*. tV paljeat had an laatrmiplfd cperati 
rreo»ef 7 

TOTU. OtaTltCTOtrt tftlTll \ I li CLAMF 

(no. 5> 

TV ctoQtach ai>d lennloal aojtl»{p9 air Uber 
trti ai erf (be lesifX) u paaiOjie (Fic s-Y) 
TT>e doodrmrm U cflrided bt caotrn brtwrro 
damjmixd the (toem b Is tnroed oul <rf tbe bdo- 
mm. Tbc diflal rod oS tbe doodro m b do*ed 


cairfidlt by wtore* T»o rem of satum rr 
macrtfd brtwrro tbe poncrioe a. *11 erf tbt raot^ 
gu* Dear tbe line of pre^waed anaatomosia anJ the 



rl-imp tbro b appQrd acruc* tbe caopfaegua and a 
(old orf tbe antboesentmc border of tbe jejoaom. 


^ ^ bra r.Kd [n- , iKm loin,. „ F * 

ra\-a aitttte cUnsit gmiertoBT \ *r*t rf 

damn b a(ifiBed t tbe e»frfajmi, fctih/- 
\-Wed betwiro tbe cUhjih and the ioitwr>i 
bcrtWtrfUieJemfflBb-cniedoffbvcutrrT TV 

end of tbr (OophaM aod a Cfwiigaou 
lerfc openint c« tbe ieJonuB t»a prtnm bra tr 

Kogle remoIoiB* d tup. An aniertr a*iw„ 
Ctrshnjg lotnre b maerted orer tbe duTiUtar^ 

tV eaopbagm ajxl Jejnenm, *hidi h ithtrdo 


the damp b_ wftbdraini (1 1*. tB) Th 6» 4 
‘lit adcttMtol «■ 


■0 my * !! 


anartoronrii b tnafoewd 

*at rtrf and It U nmfxxled b^ meiei of ajmi 
appBed brt ern tw jejnruun aal 
(Fig 5O with perhapa rtWordny fiip 
doiin frooi tbe dupfaragDi a# has been wq 
br lAbe> 

SMpndufk aeaia/w ii 

nnff rf (F»f 6 ) Ybroifn a Ibnoc 1^ 
prooch the diaphrigm b di r hi fft, the itferpn 
erf the nonaro b hbrrated, hnxghl nlo t<r 
thorax aod drtdded by canterr bctaeei chart 
Tbe Icmrr rod of the eacpibum b EbcQiedbt 
pcfait wtfl abort tbc Woe, a tot two ro»» d o- 
ntrta m loirahKtd ocJdiqf tbe pMowrwba 
orf tbe dbta] rod of the coeuch, hk^haba 
brought ihnngb tbe diiptiragm, rthlbfci*t 
rlor rnrlaeeof tbe etopbigoi TYe^Y 

clusp tbeti la applied arrm tbe rwpeoRt, bl 
tbe snares am the sooach ken Ickw ks 
damped cod. A aetond moet (Vtal cretodw 
damp b placed acrocf tbe esepfugas laxc. Tk 
eeopbigos U divided brtaeen the duBfsWfa 
rod of the noraach with Ila dirap hcraeid^ 
caoterv Thb leares tbe lower end erf the f*T® 
gii* aod tbe apper end of the Mcmda riiSTd **■ 
rrther la a single dmtp o^■eT shfch ctetew'* 
Cusbtog sutnrr b iTserted as »bo* Is 

60 Tbc Cnshinr mtareH tlghtctifdotlrd^ 

b sbfbtlr epenea aod Itbrfiarn. 
terioT and lateral aolarti fnitiKi InxtgsM 
end of the eaopbagiB lot tbe Sonach, u 
i FIjtirt 6C. Past erperieoce* bnprro <**’*’^ 
the daaw of oecrotizuif hJfctlon* frm as erea 
aot re of tbe esophagus. 


Aicmc c mwoEMTwrrtrtn 
VsepOc gastroenteroatomr mar le 
by cnMfung together foldoftlcsn^ j * v 
gitutCnal fold of jc/nnnm after the [rfae " * \ . 
to-alde Intestinal oastocnoab. Be 

ifaufla procedare foe a cboleeTStodnodca 
la all these na«or»*e* pardcubi ca« ‘hraw 

taLen t brlag folds of tbc nadtrldhl^*^ 
metnbeaDc through the damp celwrwtc 
anastoGMab wQl fall 
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SINGLE CLAIEP METHOD FOR RESECTION OF THE 
HEAD OF THE PANCREIiVS FOR CANCER 

Single clamp method for resecbon of the head of 
the pancreas for cancer has the advantage of 
ehrmnating soiling of the wound field by bile or 
gastrointestinal contents vhich activate pancre- 
atic ferments, and also of simplif>Tng a one stage 
operation The lower part of the stomach, the 
duodenum to its third portion, and the head of the 
pancreas are liberated at masse, the common bile 
duct IS divided between ligatures, and the duode- 
num IS divided near its third portion bj cauter\ 
between clamps The pancreas is divided and the 
retained end is closed ivith ligatures and sutures 
and covered bj omentum The liberated portion 
of stomach, duodenum, and pancreas is turned out 
of the abdomen The distal end of the duodenum 
IS closed by inverting sutures ivith removal of the 
clamp, and the fundus of the gall bladder is liber- 
ated The posterior surface of the jejunum about 
one half meter from the ligament of Treitz is su- 
tured across the postenor surface of the stomach 
The hberated fundus of the gall bladder is sutured 
on the antenor surface of the attached jejunum 
just below Its antimesentenc border A smgle 
clamp now is apphed across the stomach, jejunum, 
and gall bladder, narrow segments of the last two 
with contamedlumina projecting above the clamp 
A second clamp is apphed across the stomach 5 
milhmeters above the first, and the stomach is 
divided between the clamps and the projecting 
folds of jejunum and gall bladder are burned off 
with cautery A continuous suture then is intro- 
duced over the clamp between the anterior face of 
the stomach above and the antenor surfaces of the 
gall bladder and jejunum below, which is tight- 
ened as the clamp is withdraivn Additional ante- 
nor sutures are used to reinforce the anastomosis 
and further to invert the gall bladder and edge of 
the jejunum into the stomach The stomach and 
attached segment of jejunum then are invaginated 
inth the thumb and finger to open the stomas 
Obviously the gall bladder also may be apphed 
'' lateral or postenor to the loop of jejunum 


ANESTHESIA 

Spinal anesthesia, usually with a mixture of 
rom I to I 4 cubic centimeters of i per cent pon- 
tocaine mixed with an equal quantity of 10 pei 
cent procaine, ha« been used For the substand 
ard patient this has been followed by a slow intra- 
venous drip of 5 per cent glucose solution with 
^ *'^*cumal amounts of 2 5 per centpento- 

^ andat times tj ped and citratec 

* Local and splanchnic block with i per cen' 
P'nephnmzed procaine has been used freely 


SUTURES 

Fine catgut, silk, and plain and stranded alloy 
steel wire have been used for the inner row of gas- 
tric and intestinal sutures Interrupted No 36 
plain or stranded alloy steel wire has been used for 
the pentoneahzing outer row of sutures as this 
material does not cause peritoneal reactions or ad- 
hesions The possibility of a suture being burned 
under the clamp has been considered and a pro- 
tective strip of wet tape used but no accident 
has occurred from this source At this writing 
there has been no leakage along suture lines fol- 
lowing the single clamp method All abdominal 
w’ounds were closed with interrupted usually layer 
sutures of allox steel xvire 

HEMORRHAGE 

None of the intestinal resections have had intra- 
luminal hemorrhage After 20 resections of the 
stomach by the single clamp method, including 
one for massive hemorrhage, there was little or no 
bleeding Then txvo patients had a heavy" hemor- 
rhage through the Wangensteen gastnc tube The 
stomach had been dix ided by cauteiy and the edge 
of the stomach burned off level with the clamp 
Wangensteen leaves a short section of the viscus 
projecting aboxe the clamp and also apphes a 
high frequency coagulating current to the damp 
He writes that thus he has had no hemorrhage in 
over 200 resections After this method was 
adopted, 3 patients developed necrosis m tlie ab- 
dominal wound, omentum, and region of the 
duodenum and panc'eas, areas in contact with 
the wet salt puds which were under the clamps 
to xvhich the high frequency current was applied, 
probably too intensely and for too long a time 
Two of these patients died w'lth degrees of necro- 
sis of the head of the pancreas One recovered 
after excision of chalky necrotic tissue from the 
depths of the abdominal wall and a jejunojejunos- 
tomy We have since used only the galvanocau tery 

DRAINAGE 

In all cases a slender, double lumen drainage 
tube of glass or alloy steel connected to a 
motor-driven suction pump is left in peritoneal 
cavity until blood, serum, bile, or other liquids 
are no longer withdraxxm, usually 12 to 24 hours 

COMPLEMENT XL ENTEROSTOMY 

In one stage resections of the colon, especiallx 
of the descending colon and sigmoid the mnsi 
dangerous of intestmal resections, it is xvise to » 
complemental appendicostomy or 
at the time of operation Guide 
withm the abdomen, the appendix 


enterostomy 
^ by a hand 
^nd mesoap- 
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peixlk are pulled through a i or a centimeter 
*ub motmd Dreidngi are appOed the tip o< 
tbe appendix or of a cone of cecom rat oB a:^ a 
No 14 F catheter pUKd into tbe cecum ticdlit, 
and hq^t open br irrigatkn. Otbenrbc iboulda 
patient de\Tlop abdocnloal cratnpi with localiird 
or difluae intatinal datentioo not relieved bv 
Wangewlem ajpirttfcai, we proenpilr d^le br 
t>-ing a No. 14 F catbetw in tbe appendix or 
tended bowel A imaD maaclc-apnttiiig inetthm 
made ondrr local aneitbeua it n ted. Gntle irri- 
gatkaa are coollnaed with weak peroxide d h> 
drogen until the bowel emptiet. bach opetatkpu 
done withoat dei^have a low mortalitv and may^ 
be life (3 mg *Ate ^IfBer Abbott tube it not 
advited for colonic obttroctioo 


Sixty h e reaectkm, 35 d tbe ctomach w d 
tbe i tettine ha e bea dooe by aaepdc nngW 
clamp melhodt ai deaofbed. There were p e^ 
to-end lea ectBnu of the tma n e r m colon or fta 
dcxurei, S of tbe Oeom, cecuco, and atccDditig 
coke S d tbe ngindd or rectcaigmotd i d 
nearlr g feet d Qenm (or cardnold obatroctiog 
bowel tod Mood topplr t of both and 

tnjmene eokn t of both »<gmaH and fleam, 
tod t of both Oetna and rectun. -Ul inteatiiviJ 
roectam were for eardootoa except ooe for 
Oe u pc ftn e a l and reetoperlneal fixtnha MIovi g 
opentiona elaewhere foe ty-mpbarranaionuL 
De^te the namber of oeaotic carxJnotnaa re 
movetl there were nlv two opmtlve infeetkma 
of tbe abdombal wound aod one bxnlUed lotra 
peritoneal ahtccaa (end-lo-eod retedloo d tbe 
tlnaoid) Tbe inajonty d patienta were per 
nutted out of bed bv tbe ytb to 8th poat-operatl e 
dav and to go bome on the 1 1 th t 41b day 
In the gaxtrk aerief 4 patienla died In the bo* 
pttal, I of a true labor ponuDcmia 8 dara after 
cocnplete nstrcctccny for bmpbotarcoma whkb 
exteixied mto both eaopbagui and doodeouni a 
■ecood from brxncbopneatDoaia gaatrk bcisor 
rtagie and purulent hihltiilkai bixit the doode 
nuro, foUoror partbl gaxuectoeny for aubacute 
perlcifation erf a chro^ doodenal oWer The 
tbhd. a moouD of 70 year*, and the foorth had 
tbe poatoperUiv paucTcatWi Itb exienafve fat 
neoxdi, prevkn*]} menbooed. I Ibe nieaiH 
nal tena there waa one death frocn lenal aup- 

t rewloD and Dem without perltonitla bfeh may 
e atlilbated to tbe operation- Tw died In the 
boaptUl frotn tbe progrtas of adraoced inctadt- 
cable ardooma One, mbo had targe opening* 
from tbe bladder tmall inteftlne, and rectum 
int a ausceroua petne carity wa* given a menK 


ore of comfort foe 6 wceki brahdcmnJ^ 
tioc of tbe fixtuloci snaa Ur* ij mi j 
ton) Tbeiecood,*hohidarnf«riQ- 

noma of tbe *Ign»id invadiiig the Irnm c 1 6 . 

charging through the anteriof ihiainj ^ 

IKTdaboat mentha after a awlavd ITLc 

and oUkpie roeetko of the Dem 
anaitomoaii breaUn* down. Both ixerwh h 
been operated upon cbewbere Ttetouilr 
tal death In tbe Inle« ml lene*. d » pr 
oUman oce m red toddealy from tie htirm ^ 
nae of 5 per cent gUtccac titer rrwrtM d k 
erntimeten 0/ Oeoccr um . \ |riacD*e eVt 
•cveral da>a ptevlocdv had beta jd ts r 
count of precordia] datrew Atibewtadc. 
tion the lymptoms l e nj iie d bat tbe flaccwra 
not diicmthiced. There wu no penKaita id 
the ■raxtomoal* was foaod wateitj|hl rf 


In a dependable aseptic anuturwj Ui b- 
beat hope of rednrtloo I the nortaEt) nf 
bidity of gastric and inteuJial lewctim Art 
■Uge ringie daicip avptw mrOvd b demV 
adaptable to anr ftmplr or nspbated ncdi 

anij «naitfier w .»U gf gsrt mfa MtHBj tEWt b 

ciodmgKibtoialpancreatmoay TokibfnA 
ibaticu to overt M oe vvloct aan rfri t rw g 
detailed. From 6j rtmctaaB of tbt 
inleatine tbe moinaiicy has been tw 
death atlnbcted t defect hi lie 
ocf li ne d . 
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THE SURGICAL TREATMENT OF CARCINOMA OF THE 
PHARYNX AND UPPER ESOPHAGUS 

HAROl D WOOKL'i , P R C S (1 ng ), Toronto, Ontnrio 


T he phimi\ ma} l)c di\ iticd into three 
parts an upper tliird or nasophar\n\, 
an intermediate or oral phar\n\, and a 
loner portion knonn as the lanngo- 
pharaTix or haTiophanai^ 

Carcinoma'of the nasophara n\ is not imcnable 
to surgical treatment hut some grow ths in\ ol\ mg 
the oral phara nx or ha-pophara n\ maa he treated 
surgicalla aa ith a fair prospect of success 
GrowUis onginating in the haiaopharaana maa 
earla inaolae the opening of the csopliagus and, 
cona erscla , upjxir esophageal groaa ths maa spread 
to the ha^K)pharaTL^ There is no essential ana- 
tomical or histological difference in structure of 
the esophagus or phara n\, and tumors ansing in 
these areas arc identical in their pathologa and 
method of spread 

The aast majonta ot these tumors are epider- 
moid carcinomas and are sloaa groaa mg and 
rclatia ela late in forming mctastascs The method 
of spread is to ncighbonng la mph nodes Distant 
mctastascs when occumng arc usualla’ found m 
the adaanced stages oi the disease 
The usual samptom produced ha these tumors 
IS difficulta in sn aliening solid or drj foods, 
often accompanied ba a feeling of discomfort m 
the neck Occasionalla there are aoicc changes 
due to edema or inaolaemcnt of the muscular 
structure of the lara n\ 

The upper 3 or 4 inches of the esophagus maa he 
exposed ba tiie same cervical approach as m 
dealing with phara ngeal lesions 
In cancer of the oral phara n\ the larana maa 
be inaolaed, and in such cases it is essential to 
remoae larvaix and phara n\ cii bloc This is a 
mutilating t}pe of operation, and mana patients 
and pha’sicians hesitate to undergo or recommend 
such extensiae jirocedurcs Howeaer, as it is 
possible to reconstruct the pharjna so as to per 
mit taking food m a normal manner, the loss of 
the laraaix does not in itself seem too great a 
^^hce for the saa ing of life 
The patients suitable for operation should be 
prepared bj blood transfusions when nccessan 
°rb) apreliminara course of intraaenous thcrapj 


Surperj Lnivcr«il\ of Toronto 
oftli- Cancer SviTipo<ium before the Clinical ConKrc*a 

snean College of SurBeons Boston November 3-7 ipt* 


figure I illustrates a growth situated behind 
the cncoid and extending up to and ina oh ing the 
nra epiglottic folds and the aratenoids 1 liis case 
IS recorded as Case i 

The general details of the ojicration arc as 
folloaa-s The anesthetic is giacn ha mask for the 
first part of the operation and consists of caclo 
propane gas and o\agen, or ether 1 he cvposure 
IS scciiad ba turning back a flaj) of skin including 
the plata-sma, as illustrated in Figure 2 Fins is 
based on the right side of the neck, and the skin is 
reflected so lo expose the stcmomastoid 
muscle This muscle should then be remoa cd The 
isthmus of the Ibaroid gland is diaidcd and the 
right IoIm. is remoa cd, the surrounding tissue 
being protected bv gau/c soaked in acriflaaanc 
1 he trachea is now freed and dia idcd immcdiatch 
below the cricoid cartilage and llic larana is 
packed from below A sterile tube fitted aailh an 
inflatable cnfT is then placed m the trachea and 



hip I I xlensivc rctrocricoid lesion involving superior 

aperture of lara na bor such cases it is ncccssarj to remov e 
larynx and phnrjTix en bloc, ns illustrated in text and 
represented bj Case i 
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Soo 



FIf Larxr ■Ud ftap rrScnnl. tdkaKB ol lk>reU 
<h idrd, t7«dM (Tpr^nl, trd poiUien U kidb h h 


tbe ojS U Uovn up t cuke It «ir U|bt The 
u«stb«<ic a then cnt noed tn eaeua this 
tnbe(rg 3) 

The b tooblkeed tod t upe b 

pawd tTDUod rt tod the entire phtjyni b tepi 
rated frooi the p r evert ebral repon. The phar^t 
Cl then drv'ided jun beio« the bv-oid booe or the 



Me 3 I tnindni nix k pxlin n n -tb 
bftox b>bcl Ur^jaeo* •i'W 


Ujdj o/ the tvxad cntj be rtoovrd. ttcecAl 
IcM returied if pctlfek. Tbk b SptrurJ 
Fljrere 3 

TTve tsorhapn U dMied *l t c oevgOT f*l 
trid the r™o r ifid ite rrtBSTTdbrr 

Woi± A/lercarefuJ URalmoftH yerdffltr “• 
the lib flap U then h d arrrx* the pmatr 




WOOKEY CARCINOMA OF PHARYNX AND UPPER ESOPHAGUS 



Fig 6 Photograph of specimen from behind show 
mg position of gron th (Case t) 


Fig 7 Photograph of specimen from above shovnng in 
volvement of superior aperture of larynx (Case i) 


space and secured m position by two vertical lines 
of interrupted catgut sutures about i inch apart 
The upper edge of the skin flap is sutured to the 
cut end of the pharjTix by a series of interrupted 
chromic catgut sutures placed close together The 
lower edge of the flap is sutured to the esophagus 
- (Fig 4) The remainder of the skin flap is then 
folded across the middle line and sutured to the 
deep fascia as illustrated in Figure 5 
A Levine tube is passed down the esophagus to 
the stomach and the upper end by way of the 
, , mouth through the nose The residual raw surface 
on the left side of the neck may be made smaller 
^ b> a senes of sutures bnnging the skin over for 
^ some distance Thiersch grafts are then used to 
^ cover the remaining raw surface 

The patient is fed through the Levune tube 
' Figure 8, taken 5 weeks after operation, shows 
the wounds healed and the lateral sinus in the 
j > neck The Thiersch grafts have taken and the 
^1 opening is seen just above the sternum 

I , 's closure of the lateral sinus in 

I I the neck Two diagrams (Figs g and ro), lUus- 
: r trate the way this is done The margins of the 
I I sinus are undercut slightly and turned in by a 
I j- 'ntemipted catgut sutures so placed that 

f )/ 1 ^ ® knots are in the pharjmx A second layer of 
inverts this suture line further 
V j ® complete tube is allowed to slip back 
' u skin IS closed completely 

Th^ P°°*^°Sraph (Fig n) shows the final result 
, Levnne tube is retained for 2 weeks or until 


the wound has healed, after which the patient is 
allowed first fluids and then 2 weeks later soft 
foods, and eventually a full diet may be given 
This patient was provided with an artifiaal 
larynx but it is well known that such patients 
acquire a method of speaking in a whisper loud 
enough to be heard and understood 



Fig 8 Photograph of patient (Case i), wounds healed, 

permanent opening of trachea and lateral fissure in neck 
ready for closure 




/■t '‘i , of patient in Case a just before 

, closure of lateral fissure. 


Fig 15 Reconstruction completed Patient able to take 
normal food and ready for discharge from hospital (Case 2) 
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Fli ( Kix&t^sxipaai ol lUuf dtf<tt h aiifMr 
(CiM j) 


Ote thmxl, Unn^ tod tiadiet. Ttut kam • 
defect In the tLia om ibe kft tide wblcb can be 
made imaDer b) t few totares puDint ibe edge* 
together The balance oi the rav nrface k 
cowed with Thleridi graft*. A Levme tube k 
patted down t the ttaoach and Ibe opper ettd k 



Mf. 8 nuUen^ 0^ bdoa k <rn 
(Cue j) 

brought ont through the now. TVhtml^*^ 
la the uecl. can be doaed la abwrt 5 Mtb tw 
The method of defng thk h» alxah kr 
deserfbed 

Caronoflu of the upper eod ef tk ewfAK* 
ma> be treated la tbenaKBiaiiaer(rf ttC»^ 
3 and 4) The e*cpba|ia an erpwl k h 
—Tw rtMlhod of appToadi, the kaeraf'ff* 
pbarmz vu mobuutd, and the tisiTe<e 
mo -ed. Tbe recoaiUDCiko k wBewtoo*!' 
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Fig JO Roentgenogram shomng filling defect produced 
bj polypoid gron th in upper esophagus (Case 4) 

than in the case of growths originating in the 
pharynx The skin flap is made use of in the same 
t\ay for reconstruction of the esophagus Figure 
13 serves to illustrate this equallj well 

CASE REPORTS 

Case i (Figs 6 7, 8 and n ) Mrs EIiz B , aged 50 
years, nas admitted to the hospital November, 1934, com- 
plmnmg of hoarseness and pains in her neck for 6 months 
ine trouble began \\ath a feeling of soreness of the left side 
of the neck helovv the jaw and difficulty in s\\ allow mg sohd 


Fig 32 Photograph of specimen removed at operation 
(Case 4) 

food Difificulty in svvallovnng had increased She had lost 
15 pounds in weight in past 4 months Laryngoscopic 
examination revealed a tumor m the retrocncoid region, 
extending upward to the superior aperture of the larynx 
and involvmg the left pynform fossa Biopsy specimen 
showed epidermoid carcmoma 

Operation was performed December 19, 1934 Exposure 
was made by flap of sLm based on the nght side TTie 
isthmus of the thyroid was divided, the trachea exposed 
The trachea was divided below the cncoid The pharynx 
was opened above the upper border of the thyroid The 
pharynx was divided below the hyoid The esophagus w as 
divided about iK inches below its upper end Immediate 
first stage reconstruction of pharynx and esophagus was 
done. The cut end of the trachea was sutured to the skin 
On Apnl 3, 193s, closure of lateral fissure m the neck was 
done On Apnl 15, 193s, the Levine tube was removed 
Patient was allow^ to swallow flmds On April 20, 1935, 
she was taking soft diet Shewasdischarged Apnl 27, 1935, 
at which time she was taking full diet 

This patient hved for 2 years but died of metnstases in 
her neck 

Case 2 (Figs 14 and ) Mrs Fmily H, aged 62 
years, admitted to the hospital November 18, 1939 She 


Photograph of patient (Case 4I just before Fig 23 Photograph of patient, 
“Sure of lateral fissure Levnne tube to be removed ( Case a) 


lateral fissure closed. 
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CTHTTT^itTxd tJ to n tUcni b( (or 4 yetn haUIIt> 


dificnhy In lUlLii fiuUt ■ . 

txWmA fro*tS lnnJ » l a t bmgjtmyni ml ^ 

PTrVarm loaa, Mcfa Um e< 4 llj Btofxjr uncliuu 
iM«td tr ^ dernioid arrtiiociiL 
OpmtJan «m pcrtomd cn Dt cmtx r c 930 TW 
tuyiix Bod tncka « ere <fi^it»ctd to Ibi M L Tlw [iuTBx 
udhldtd lait be t oo tb* Hprrkr cpertKre o( tW Iutdx. 
The DucDoi racntnne «m Kpont^ (raat tW pyimifim 
team, ud bnck of tbe mcoU coniMfe. Tbr infi^jni m 
dirk ie d lacbes bekm hi opper ad, uid cn tw»m«rfM» 
recoeicnictkn ti tW pboiyo tod c^iper noidiicQi •* 
done In tb* Bumr daenbed 

Fvon 4 ibcm potleot j eeki after opciatkn hb 
(kio ooneid beakd and Lerkoe tibe paaiof duo t (V 
t bro offa tbt KM* aa rx m of teediaf ibc patfrat 
On Febrtjur 94a, ibe lateral ianre b> tlM aa 

deaed, tbai conpletetj rectCEttraetbtf the eaphafoi aad 
pbaijn On Uareh ao, gto, tba Lerfoe tobe a re 
mor^ ralMst aa aOned t take ftobk by monlb at 
ftrit,Mknedfayaaft(oodBta eek,aad mod lafl<Brt 
ta the tUrd week, care bcbif taken to evt ap Eood htto naO 
pfecti On Janary S, 940 Ft(ere < at tafcea, 4 
mretba after teal opera tloa cn itlaia to loflm-apdinlc 
Palled na lUe to tak aS typea of food aatnlactaily la 
Ftbntary. 94 padeat aaa ca food beabb and taking 
Donnal mt 

Ca« i CFto 6 7 I aad 9) Jlta J H, aied r 
nan, u admurd to tbe bo^dtaf t> Ucr^ 930 Sae 
bad adlered (ran cQacncefort n naJJaakir lor aboin 
yw tba owriftbn fradadly to a eacet cmaloa a dra w rin o 
Mly cocld br FaipbifUMAdu rvAbrallon 

ibmad taaor tbm K neba ban (te ortlc* «f lb* 
— BlopiT I"*** iboaed enfderaold car 
daena. The nyfiteabned fillmt <v<«rt(nit f) 
OpatOao a penomed aa bUreb tk. on Thelaiyai 
tad taeba ere diaofaced to tba b^ Tba iaaaiibafyiia 
aadi»a kHlMbaef ac4pbat<n «r resorredfl is () 
T an iwhare ftB(e racoBftTacXlaD u done. On ilMf 
i, 939, tbe pbotnaapb, Ftfan 7 umadaaadabDaed 
tteaoc^beuad TbcteedtaOT areadyterckaaf 
OnJoBa 039, ttefiaarewaadoaedaodtbeLednebibB 
vat menrJ PatieaC a able to take tnda ( 7 % g) 
She retBaiaed cD (or aoetba, aad (bei besaa to haea 
dlfiaity la ta alkm htf A tnmor appeared fino beln tbe 
da lde.attncbodta,tVltnfittralbis.tb*tiacbeB TUa aa 
bdlrvea t br doa todatr k iprot <d aecaidaryarefaotna 
hi fteida loradms trechea She died to SetitivifieT 910. 


Ci«4 Cllr »i t.tnd jl ytabUdl^ 
5*y^ aa atedmd la lb* b^*il JA ' 
platobif of diiKntty b pi aOm bw lor I ^ 

In refloo of tb* m^naU^ near* 
X^ayeaaadnatkxitbmed CWdelret bdB«T«e4 
of tbe i t rpk a s a i, (FIf »1 Erp^av a g a 
re\taled colypeid fnrvtb tact teW tb: aikt bj» 
H' l n'h a m alicmedeTa d eT w l d cafTfaaBa ^ 

OpaatJon aap^camd Vi^rad 7 9ti,c*l9>Vd 
of raaoral of tba krae ptarymi ud ^per ]ba>odb 
enopbax** (Fif ) vltb fine atane «f Ho a nma a- 
hanaediately Laiyaz aad tiacbei rra 1) 

BKtbod already deacribed. Inrt Aandavajd 
tbe neck beakd Tbe lateral mwt u MB^Uda« 
I October 94 tba laloal baore rbvd Fsca q 
<boa tbacooebtm boapathal Mteteqcf imib 
boapdak Sie aa able t* take rbd load tkaiBiiai.b 
Ftbraary 94 padeat tialn aad tlodblrfa' 
tmntxiT 

Metbodi d maonof nitable fnrvtk bv«'t 
iQf tbe lovrr phannu and upper ocp^isB » 
deacribed. WTieo tbe kr^TU a brelTTal, t ae 
plrte removal of lai>n and plarytLi b ■BW) 
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THE LAMINAGRAPH AS AN AID IN THE TREATMENT 
OF CHRONIC OSTEOMYELITIS 

ALAN DeFOREST SMITH, M D , F A C S , and LAWSON E MILLER, Jr , M D 

New 'iork. New York 


O NE of the difficulties often encountered 
i in the treatment of chronic osteo- 
* myelitis is the accurate localization of 
abscesses which give rise to recurrent 
attacks of pain, swelling, and fever These cav- 
ities contain pus, or less frequently granulation 
tissue, usually in the midst of thickened, sclerotic 
bone, the density of which is such that ordinary 
x-ray films fail to reveal them One or more 
sinuses may communicate with the abscess cav- 
it) , but the tract often is so long and tortuous 
that it cannot be clearly followed m the ordi- 
nary roentgenogram even after injection with an 
opaque substance Efforts to find the caviU 
by excavation of the bone without any definite 
knowledge of its whereabouts usually are unsuc- 
cessful 

When a laminagraph was acquired by the New 
York Orthopaedic Hospital in the spring of 1941, 
It occurred to us that this instrument, which is 
capable of making a clear and detailed roentgeno- 
gram of any plane desired through any substance, 
might be used to solve this problem The funda- 
mental prmciple' of the laminagraph is that the 
tube and film move during exposure in such a way 
that the roentgenographic shadow of a selected 
plane in a body remains stationary on the moving 
film while the shadows of all other planes have a 
relative displacement on the film, and are there- 
fore blurred to varjnng amounts, depending 
mainly on the distance of such planes from the one 
fleeted The effect of motion and its attendant 
blumng is two-fold First, it permits good visuali- 
zation of objects which would otherwise be ob- 
scured, when roentgenographed in the normal 
position, by large dense overlying or underlying 
structures in a direct hue with the desired object 
and target During laminagraphic motion an 
appreciable part of the exposure is made while 
structures are not in a direct line with 
the object to be visuahzed, and therefore, clearer 
views of this object are obtained Second, it 
mmmizes the disturbing effect of supenmposed 
shadows because it blurs the image of fine struc- 
tures not in the plane to be visualized 


York OrthojKcdic Dispensary and Hospital 
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CiSE I The first patient was a 19 year old girl (Fig i), 
who had had osteomyehtis of the right femur since the age 
of 13 months At no time since the onset had the disease 
become completel> healed The enbre extent of the femur 
was inioh ed The bone was enlarged, thickened, sclerosed, 
and was deformed as a result of the infection and numerous 
operations There was a bony ankylosis of the knee 
Several smuses opened and discharged from time to time 
The most troublesome feature of the case was recurrent 
attacks of pain and swelling in the region of the knee, and 
on these occasions a discharge usually took place from a 
sinus on the inner side of the knee A number of opera- 
tions had been performed, both in this and m other hospi 
tals, in an effort to eradicate the focus of infection givnng 
rise to these exacerbations The last attack upon the bone 
had been made elsew here the prenous summer After each 
of these operations thfe pain w as made more severe 

The laminagraph was used show ing planes of the low er 
part of the femur at intervals of i centimeter They re 
\ ealed a cavnty in the outer portion of the bone and showed 
a sinus tract communicating wath it and extending ob 
liquely inward to the medial surface These facts were 
made more clear by droplets of lipiodol which had been 
injected the prev lous summer The sinus tract w as injected 
with methylene blue and the bone was explored Upon the 
cutting away of extremelj hard, sclerotic bone above the 
lateral condyle, an abscess cavity containing thick, yellow 
pus tinged by methylene blue was found in the place indi 
cated by the laminagrams This cavity and the smus tract 
communicating with it were thoroughly excavated The 
cavnty was lightly packed with sulfatniazol Recovery w as 
marked by the absence of pain and fever and ended with 
obhteration of the smus tract by granulation tissue over 
which epithelium grew 

The second case with 2 separate abscesses 
demonstrates the possibility of more than one 
abscess cavity in bone 

Case a This patient is a 33 year old female w ho was 
admitted in 1933 for arthrotomy of the left knee because of 
suppurative arthritis and popliteal abscess In 1935 car 
dinal signs of inflammation reappeared in the left knee, but 
this subsided with rest and hot packs She returned agam 
in 1940 with a pophteal abscess which was incised and 
drained At the same time the lower femur was explored 
but there was no evidence of active osteomyehtis On the 
nth postoperative day a fracture occurr^ through the 
distal shaft of the femur when the patient started to sit 
down on a choir Good reduction of the fracture was ob- 
tained by the insertion of tongs in the supracondylar region 
with traction The fracture healed The patient again 
returned in April, 1941, at which time there were five 
draining sinuses m the lower femoral region Each smus 
was injected with hpiodol and laminagrams w ere obtained 
Incision and drainage followed with confirmation of two 
bone abscesses as demonstrated by the lammagrams 

Case 3 Male aged 40 years (Fig 2) At the age of 7 the 
right knee became swollen and painful, the swelling sub- 
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Rg 3 a and b are roentgenograms shoanng irregular tion of the bpiodol The media appears to be within the 

bon} sclerosis and decalcilication in loner third of femur bone and not so clearly demonstrated as on the lamma 

c and d are lamina^ms which show the bpiodol within the grams Then the opaque media on the skin surface may 

large bone abscess in lower femur following the injection of cause confusing shadows on plain roentgenograms but not 

sinuses e and f are plam roentgenograms after the injec- m the laminagrams 



3- b c d 


Fig 3 a and b represent routme anteroposterior and different levels c reveals a i centimeter cavity which is 

lateral roentgenograms which show irregular decalcifi in the neck of the femur c is in better focus than d The 

cation of the bone throughout the area of the femoral cavity is not clearly discernible on routine roentgeno- 

neck. c and d are lammagrams which were taken at grams 


CONCLUSIONS 

^ I An increase of bone detail is available by the 
t use of the laminagraph 

. ^ laminagraph affords better localization 
, ^ bone abscess with regard to both site and 
level 


3 The lanimagraph may help m the preven- 
tion of operation for just one abscess when more 
may be present 

4 The use of lipiodol in drainmg sinuses is 
suggested when roentgenographic examinations 
are made 


A ROEN'TGENOLOGICAL STUD\ OF THE 
POSTOPERATHE ABDOMEN 

J 05 FPH LE\mS \LD uid L.«VRE,\CE \t TIUUNTR, MD 
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treatment plaj' a part in the occurrence of post- 
Dperative distention? (4) If a mechanical block is 
jurgicall}" treated, how soon does the bowel return 
to normal, as viewed on the film? (5) How much 
attenbon must be paid to a positive \-raj diag- 
nosis of mechanical obstruction with minimal 
clmical sjTnptoms? (6) YTiat is the appearance of 
the small bowel on the \-ray film when part of it 
has been resected? 

VTiile we have not completelj answered all 
these questions, we feel that b} the cases we have 
studied, we can throw some light on the subject 
and give a w orking basis for treatment Since the 
goal of all treatment is to reduce morbidity and 
mortalitj , it is most important that mechanical 
block be recognized early and that treatment be 
instituted to relieve the distention, as this is the 
tjqie of condition which ma-s lead to a fatahtj' if 
untreated 

This study is based on 107 cases from 3 sources 
of material First, bed-side x-ray examinations 
were done on an unselected group of postoperative 
cases on the first daj following surgeiw and e\ erj' 
subsequent daj through the fifth If gas appeared 
in the small bowel dunng this penod films were 
taken daily until the gas disappeared If the pa- 
tent had any abdominal distress, films w'ere taken 
daily until the patient felt well 
Ihe second group in this senes comprised all 
those patients who entered the hospital wnth dis- 
tention and a questionable diagnosis of bowel 
obstruction This group offered a valuable oppor- 
tumt> to test the accuracj of the diagnosis, 
because most of these patients went to surgery 
within a few' hours so that it was possible for us 
to compare the appearance of the bowel on the 
x raj film with that found at surgerj This is 
most important If we are to learn anj thmg at 
all about x-ray appearance of the bowel, we must 
have confirmation as soon as possible after the 
film IS taken Conditions change rapidly in the 
abdomen with bowel obstruction From hour to 
I hour, the x-ray findings and the clinical picture 
may change In comparatively short time, a 
simple mechanical bowel obstruction may ter- 
minate in peritonitis wth a paralj tic ileus Ob- 
viously, companng a film to what may be found 
at surgerj a daj or two later or comparing a film 
to the findings of a postmortem examination days 
or weeks later wiU lead to erroneous conclusions 
with reference to the accuracy of the x-ray inter- 
pretation 


The third group of cases are those in which post- 
operaPve symptoms appeared of such a nature as 
0 warrant x-ray investigations for a suspected 
bowel obstruction 


GROUP I tTNSELECTED CASES STUDIED 
AFTER OPERATION 

In all, 20 patients were studied by x-ray exam- 
ination of the abdomen after operation The type 
of operation xaned thej were all abdominal 
except for one which was a repair of an inguinal 
hernia The operations were performed by 7 
surgeons, so no one opierator can be blamed for 
“ rough handling ” of the bowel While this group 
IS too small from which to draw conclusions, cer- 
tain impressions do stand out 

First, irrespective of age or type of surgery, 
distended bowel of a paralytic nature followed 
abdominal surgerj' in 15 of the 20 cases, or 75 per 
cent All of these patients but one complained of 
‘ gas pains ” This one case showed only a mild 
distention of the bowel by x-ray In other words, 
all patients who complained of gas pains, had 
x-ray evidence of distention In 3 cases without 
x-ra\ e\ idence of distention, there was no discom- 
fort on the part of the patient Every patient 
complaining of distention and pain after operation 
IS a potential case of mechanical bowel obstruc- 
tion A differential diagnosis between mechanical 
obstruction and paralytic ileus can be made by 
x-ray examination, as here mentioned The x-ray 
findings of distention usually appeared on the first 
postoperative day except in i patient in whom the 
gas did not appear on the film until the third day 
The distention usually lasted 3 days It is of 
interest to note that the complaints of the patient 
did not occur with the appearance of gas in the 
bowel as found on the film but followed a day or 
two later This raises a question Is the pain due 
to peristalsis attemptmg to overcome the dis- 
tention rather than distress from the distention 
itself? 

Second, the type of anesthesia seemed to play 
no part Subarachnoid, avertin, cyclopropane, 
ether, novocain were all employed At times one 
agent was used, in other cases two were used in 
combination subarachnoid-ether, subarachnoid- 
cyclopropane, avertm-cyclopropane No one type 
of anesthesia or combination of agents showed 
more or less distention 

Two cases in this senes called our attention to a 
fact which to our knowledge has never been men- 
tioned m the literature These 2 patients had few 
or no symptoms after operation and under ordi- 
nary circumstances would have been regarded as 
following the usual postoperative course How- 
ever, the postoperative x-ray examination showed 
a low mechanical bowel obstruction This was 
early in our work, and in view of the chmcal well- 
being of both the patients showmg no clmical 
evidence of obstruction, with normal temperature 
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VITAMIN E IN THE PROPHYLAXIS OF 
ABRUPTIO PLACENTAE 

E^ AN SHUTE, BA.MB.FRCSC, London, Ontario 


F or years abrupbo placentae has been de- 
fined as the prenuture separation of all or 
a large portion of the normally implanted 
placenta This occurs suddenly, often on 
the hasis of a late pregnancj' totemia, and is 
characterized by utenne pain and tenderness, 
bleedmg, and even shock Because die onset of 
this sc\ere condition is held to be catastrophic, it 
IS necessanly unforeseen Therefore, the counter 
measures advised tend to be radical, mth results 
which are not alwai-s happy for the mother and 
certainli not for the child In this deplorable 
state of affairs it is ob\nous that premonitorj 
signs and s}Tnptoms, if there be such, should be 
sought 

In 1937 the author (3, 4) called attention to the 
sigmficance of the very common small areas of 
utenne tenderness complained of even in earh 
pregnanaes, and advanced reasons for ascribing 
the development of these to small placental de- 
tachments If, as is the case, these areas of local- 
ized tenderness are often associated vnth traces of 
small retroplacental hemorrhages when the pla- 
centa comes to inspection, there is no good reason 
wh) the use of the term abruptio should be re- 
stneted to the more extensive subplacental hemor- 
rhages onl) Should uc take eclampsia and pre- 
eclampsia for an analogy, these early, small, 
tender placental detachments might be referred 
to as pre abruptios, and be the very phenomena 
to be recognized m the antiapation and prophy- 
laxis of the major catastrophes One suspects that 
McKelvey refers to these when he speaks of 
‘miniature premature separations ” Although he 
claims they produce “no climcal symptoms” he 
adds that thej offer “the best available material 
for the study of the mechanism of premature 
separation Larger hemorrhages lead to clinical 
premature separation ” He finds evidence to sug- 
gest that “the basic arcumstances inherent in 
premature separation of the placenta are present 
in most, if not all, human placentas ” We think 
ihat the rmld abruptios are very common 
Even m a small senes of pregnancies, women 
are found having areas of utenne tenderness of all 
epees of severity, and these women may bleed 
ptensively, only a little, or not at all These 
ender areas may disappear, only to recur one or 


manj times in the same pregnancy Bui the 
always recur at the same place ou the utenne wah 
and on a few occasions this has been demonstratei 
to be actuallj’^ the placental site (4) If the firs 
tenderness is untreated or inadequately treatei 
Its later phases or recurrences are often accom 
panicd by toxemia Sometimes, but not alway s 
such a woman goes on to the development of ; 
characteristic and conxcntional abruptio placen 
tae Some of the appended case histones illus 
trate this Howexer, this disastrous sequenc 
need not alway s follow , as will be explained latci 
There is no good reason why a dogmatic an^ 
entirely artificial line should be drawn, on on 
side of which he women exhibitmg only sma! 
areas of utenne pain and tenderness, with c 
wathout “spotting” or hemorrhage, and with onl 
such early emdenccs* of toxemia as excessiv 
weight gam or blood pressures on the high sid 
of “normal ” On the other side we traditional! 
have put the placental catastrophes, usually ha\ 
mg great and extensive tenderness and pain c 
shock, slight or marked hemorrhage, and sever 
toxemia Moreover, the typical pathologici 
picture of the placenta in abruptio placentae 1 
not confined to placentas expelled in the las 
tnmester of pregnancy It has been seen by ever 
obstetncian in the placentae of simple mis 
carnages and even may be recognized in th 
decidua basalis of spontaneous abortions Pei 
haps for that reason, De Lee has said picturesque 
ly that an abruptio is merely an “abortion at c 
near term ” The converse is equally true, c 
course, namely that the placenta m even the mos 
tyincal clinical case of abruptio at term or nea 
It may display nothmg to substantiate th 
clmical diagnosis 

Obstetnaans have too generally ignored th 
small, discrete areas of utenne tenderness hei 
referred to These have been summanly dis 
missed as “adhesions,” “the baby kicking, 
“stretchmg,” or ex'en, when severe and in th 
nght lower quadrant, as “appendicitis ” Th 
wnter has seen a number of these “appendicitis 
cases in consultation— on 2 occasions after th 
appendix had been removed (1 of these m th 
physician’s wife mentioned in Case 3)1 Th 
differential diagnosis is usually verx simple, if : 
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sirRCER\ cri-VEcOLOOv AXD OBsrmacs 


he motmlm e O ihal •ppendScnl tcndcrow tn 
pWfniDO h mraotfrioe Iwt the UroWncn doc 
to plaCTolil (tn*dimctii h nlmop 

IXtAT 10 ’< to \TTAUT^ C rw.nrr^vf^ 

Qoltc ori/ I0 hl< »tt)dics on Tiumfai E de 
fideoc} it became Eppairat t the wrher (5) tlut 
DtcriDC tendenes wu ftImoA thr«j« tKe fim 
ilpi of vfttmin E deSdency fai hstaia prtjniBcy 
itit It coold tthcan be refleced br uie prompt 
tdmfafaratkp of eoougb vltuniQ E ind that U 
It rtc mi c d it yns tv 41 e« of «c»pe from Arltuoin 
E coDtTob As crlcmive Uood tUkDa ol ibe irlu 
miri E wtrom cqoillbnnm acre con liooed h wa* 
•ees that, like ^mtaoeous abortloQ, tbnqido 
ptacenUe of dtbcr the clmtcil degree of 
or of the mild dem e deacribed bere wu omally 
AModated whh vTumlo E defideocy tad ita coo- 
comitant cttroces eua tt. Of coune, abraptlo 
pUceaUe of tbe moct scrt cul oocuc ta tlm 

abaeoce of &b) ooe of lu criteria, 'ds. polo 
t eadc rn m , tbock, atemal temoTTbi** UiteinU, 
or A h)^ blood ettrcfen t»1u« ’^'beo blood 
itadSa m esrir pre^otibCT rrrealrd thl* viundo 
£ qtfofe n imUsutcc, h vu t once tatidpiled 
(6) that eoaewbere in tbe hitve of that pecf 
BIL0C7' by as abortko, Bdaearriafe, pmiutafv 
dellv^ Booe ditnp tk toxeab. abrupdo pb- 
cesUe or ajHioiioBa child, if tn^ the tiW 
iti|gert^ to \ oocif the uaefol aod Knptdc cm* 
cept of the ‘'ahordoD tec);iieoce ” The p^t to be 
•traoed b that tbe datm of abrtrptk pbceaUe 
daaaicai or mild, cao atmoct aiwaya be (oreaeen 
aad, u «b»t foUoma may iodlote can mliy be 
pro f u lcd. Tbe appesded case repoiti are l»- 
teoded to QUatrate that (a) The brat clbdad 
lign of phcental detarhnmt b a kicalleed area 
oTa t erloe tendenieaa, wi th or whboQ t ali^U bleed- 
ing or aU|ht toxemib (b) Abmptlo plamtae Gio 
often be fore a een c\to earlier In prcfnancy by 
neana of a blood eftrogen sauy (7) Sou an 
uu) b n fM MX for iu early recogoltlaa. 

(c) If the early ligni are oegiected the patient 
may « oo to dibpby riiaatcal abraptlo plaMtne. 

(d) T he earh pbc no iaena dbappeax promptly if 
eoop^ vitamia E b admiabtnrd at ooce. (e)The 
\itaiidn E used must be a potent pirparatloo. 
The done naoally rbes u prepaocy proceeds and 
moat aliraja be the dose re q i d red to central ^Top- 
ti-jTw h) t^t particular woman t pregoancy not 
joM a Standard dose It must M gfveo untO 
delhroT 

CASE BUTOKIES 

CUSE TtepaXivQt. ptrekau 0c, Sfrd n >ca>Si 


icytoo »rft»I!<i>*cUfac\faob Ottjwwr is 

ucljy^Q^bK. u Itaitei j* ,5^ 
rrata b*crqwidc»m. Ii*wt trtet wjscmeoaT M w*U 
U/Tfae toriffnew w bon rigAt sn-crt. flrr w^u 
hwl lie dartcterkoc iirenKi mmiWf WT Her tM 
HOiiiRa ai alS Idirti. cad k>«} tic kumw 

^ bJ bn. uU, «n ,U ni ilSy* 

tsintrl Si« «• ghtii J«ne dean c< troi, WL 
hy tern »g <n;«aeCTc. tad tWincBMr^iL»j 
WtJtcatmH(llt*cfiearcdbys%hdtS UcrUT<trnm 
tire u I/So aad tin tt so ttbeafarork, bri tk 


tie cs awh Mtcr br lit 4ti bot k MderUrdk 
tadac* bUr M tih m lit Irtt om d tik dmrt 
fCMmyiiat Iml aUtnpUd ta Wah «ki tUsm L 
Tb* Kmbtaact cn raptond cnkacaBr l oa ta( 
r*iA,hli., ireeaki anm l ntic <kd ttoped. 

•m be^ia,ud lUaitcbt sic W trcaradmctenaecw- 
tractlocs aad ptJa. S cminJ dikadw esned, ik 
txcnc csiwalnl. ud. after acWlatu tl i to «• 
lie oi. maJT>a acePM *w dctiiM eiL 
^ BfO lie t irW^ca u tpmd Wtiifc^t retd- 


rtfonl yeftumai tsrirrtt^iad a acaftr Awnded 
eO bi tit laal] iouriaaas cHMirM bono 

tie otnlM aB as toadxd. Hies U* Wrr trfBrW 
as rdcied ep kb AQb bnTTS rt tm kfc# tstur A 1 
mad emer jprl fa) bh CBMuU a ftasS)y esttsrud 
Tfa* visa* waU as ay bard I* d>w ist au swdd 
tOLfuly bail ee aen«t of Its mreas (fUibay 
paikst bad sem psaids oe lbs stb kst lunart — 
(Ai»r»fcr to ws a kt r ti iei a Brsrsthacad iWdSd 
kss bees aceiMJ riser Tim in bere Mfatkrprtt* 


esastidasiraxkiisycan. whihcxlkwipctMa^lit 
Utt aesslrgatiaa betas im Aperi si, a)b Ittr bloid 
l i troces u p »sit) »s hes ibc as fint seai sa a 
her Mood fwamof Wx debt p r — * • ^ 
tiriMdcsr Sis h prosiprJj part M bdi sicst |rra 
ai pciTWratka Tbsre as scaitlo^ b carty pwfsanrT 

Um ■Maud 4 sis cccsiiisbitd list icr abdraoss fail al IM 
ti»s as d It bad bsea ikied. Ila laytiesvta M 
asd iti prttsvt jb/&4. ttbas sets as vrefcAcr aa 
ne ot kaic d tbst ila bad bad snaa. paJpibla. stofascy 

tnetfana tor Iba p rccB in y i« days. «* saaaJ baetacia 
bstasbktdnc » esents btfdrsaad tie feaipTB 
aOtwl ttodoadlrct ft k*ad lial so pmsidmu 

(oitslmisew ssd Mrfarmtksfaadbcxsuiy Aa*v 
Jo^ »bi as p rt) RdJy^ •! bajaskn as tic nk 
tsMroxns per day Tba Btcrina oastpa amd^skkaU 
CBorioeraila diflasa stenoe todemess ptnb rl Jtqps^ 
rt BJidiin a becaiaa tesder aod fcanooinsi iami'Wl“lv 
rkftnslt Her Mood prraaore, debt. asJ ar^a i masw 

mswi Ob Uoa/jr lie cook caiscr 

sasriy prtopfilEt. u X hw 

IWBS d b pentiali aid 5 P«w»^ 
os tseb ri»*»d -oafl, oU. W»n • * 

c»taraal aspect, abosi ce aC— a t ersb diswrtrr Uwb» 
ssdhibadid d 3 „ 

Caus. ThfapAywms ife,a«ed ry 
an. npuiwiced bat as S<T<a»t« 


7 9sr ■ 

puyesUOabel J IlbtiaiT»ai» “■“rST'Zj 
“anwsdktUi" ta left wfad as arfl ai rfa bl-tAd 
bdcaa lit opcratais, lie bad tiicd ber w 


m |o opAst 
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the Icit tu; «cll ni the n^,Vlt »ii!c of her alHlnmcii' Her pnm 
centmued after opmtinn juH a» I'cfiUf 
UTirn 'he wa' lir^t 'em «he «a< j'j Iiitinr motiili'’ 
prejmart, haiHcUlite jthv'lxli're hail a delimtcK tenth r 
area near tl e ncht ct'rmi hat) n bhvv<l pre^eure nt ijh S4, 
and a rrpitu c C'trt'pcn te't ''he Inil hied a few tlnip' on 
November 'v after a motor tni) 

In 'pUe e.{ the hloal ti't 'he nae ]) it on Kelh e viheat 
perm oil tha' lelnajt her (iremancv ''he had an idi "\n 
cra'v to it and p omptK de\e’o]>ed an itetn ra'h hut it 
wae felt that 'he t'arc not ditconlimie it 1 here wctc at 
taels of eholecv-stiti' alto On li'ril a" her p r 'ute had 
men to leo'o and her wipht ms 170 i>ound< There 
leas no alhunmliri-a nl an\ tine ''he ms raised to a tnhle 
sp-v-va of cil |vcr da\ ‘•I e soon fc't ' lilc ica in the shaile 
all the time due tohcridio'VTmsv tntheod nndhrrra«h 
hecaT~e \ c’a trouh'e'.’iaie i he urine rcniainril tu rmal hut 
SOTO edena dm cl iprd her er plit soon rmr to i"t anil 
on Ma\ 7 her h'ood pm iiie uas ' ill 1,'' iii vherc it re 
n-ai-ctl l.aKir lieran siv ntanr lus'v on June 7 lot* \ 
shot l3f>o' piavlurctl a no real 7 t"jnd nil 11 e placenta 
ca-ic m acir nutes art! showed hur imtpina! ilecji white 
intanL' ranein^ in sue from i to t cenim iters in diameter 
Mo her and child did a' ell 
‘-he has 1 ad one ureveatful prepnanca 'ince 
Casa 4 This \ Oman anal aa aears a juinin'ara Mas 
usi seen ca Jnnuira 10 to 0 Her list nicn'es h'll Iiepun 
oaO loVr, lo,' \l her lirst sisit her h'oot! p e 'ureas as 
iaj’7S ae eht 14= piunds ant! hh'sl t-Ui'pen |n>siti\r 
\ccoahn*iv *he as as at emte riven KrIIv ‘ vvhrat frmt 01! 
'•hewtalaloapuncventfullv until on Mav it it v astiotireil 
h la- unusnall) ten'e the uterine u all was \t tint time her 
wcipht mas lat her pte*stirt no'7( Ihrre was no al 
humirurua aril the P' tlien o' the ehi'd could not he made 
out althojch she v as atiojl 7>j lunar moath' «i’e ‘•he 
h'td al>*ut 3 caiptul ol hrmlit retl hi ksI o 1 Mav 57 was 
teade-at the riphl lower 3‘pefl of the iileru', ant' her dailj 
dcs-c.lspoonol oilvvisircrea'ctl to 'lah'm(>o>ui< Ihercwas 
no iro c hVedinr dunnp the i'rc,Tiara hut one nev cr v as 
ah'e to outline the liah) as the utirine wall remaircit too 
tca'c Three daj s Itcforr her hlmr l>e"in ( n June 5 loto 
her wcicht was 154 Pood p cs urc ia4/73 anti the urine 
clear 'he drlivtrid oa June 'a Vvath the hc'p of loe 
fo-ceps for a dccji transverse arrest a f< ji'iiird 10 ounce 
h") Tl euteriis ms tense thrnuch lUt hvlrir The placenta 
eemed comp'clclj n'trmal There was no esres' ' f atnni 
otic fluid Mothir anti chih! did well thircafler 
Cvsr a Tins woman apeil *' scats a |inmipara mm 
struatctl la t on Jiilv a 10 'O ‘•hr v as in t seen on 
Octolicr J4 into V hen ^ months iirrrnant Her hlood 
cstroptn Was iimitive and «hc v as llicriforc riven Kcllv s 
wreai perm ml Hir hhH»l pri-'sure was iiu/ati ami her 
V 1 I>ouni!« \ftcr «lic fill life stn stopped tat inr 
Inc oil, unlnoven to me ‘•he had an unev entful prepnanev 
'ar some sriatiea and cholccjaiitis (in \pril *5 her 
wciaht was 135 iiounds her hlood jircssurt 1 1 i/(i(i nnd her 
alKlomen was hupc ’ arrorihnp to m> notes She tool 
castor ml on her own initiative on Mnj i nnd fill no life 
Inircaittr Tlirci ilajs lalcrshr had a it annp pain vvorse 
than a labor” and on the (/l)i she tlclivcrid a sliphtl^ 
maecrattal female child at term llic placrnln was normal 
eiccpl for two small, marpmal, old white infarcts 1 he 
mniolic fluid v as pml Xiitojisj on the child was un 

informativi 

pripnant apnn in ion Her last piriiMl 
on Decimlier *3 llir hhwxl istropcn was posilivt 
sain, and onre more elii wns pivin Kill)'s wheat pimi oil 

Hirpripnanc> was 
I anUul except for a recurrence of her sciatica Her 
a vecipht was 117 pounds, and hlood pressure 84/60 


On Scplcmher 30 these wire 141 nnd o 6 f 66 , rcrsiiectivclv 
1 here was no nlliiiniinurn Imhor was induced on Oclohcr 
5 when she was 6 da vs ov tr her due date Mlien the mem 
hrancs were ruptured the nmmntic fluid was hlooil tinpcd 
airain \n S pound Ixn was delivered m fine condition 
after a s hour lalmr Ilic placcnln was normal 

( SSI ii niis|)aliml aped 3J scars hail had tvs n normal 
(irc pliancies Itcfore Hir last j>erItKl came on Decemher 31, 
1040 Mir was lirsl seen on Mas 8 1041, nt which time her 
WoikI cstiopcn svas ncpitisc her vscipht 13a jiounds, nntl 
iilootl pressure 114 '70 She had an lines entful coursi until 
\tipiisi a when she felt ns if labor svas imi>eiidinR nnd nc 
ronhnpls was pivm i teasjKsm of Kcllv s wheat perm oil 
dads Nile thin weiphrtl it'-o, nnd her filootl pressure was 
1-0 76 \s she Irepan to hav c uterine cramps her dosnpe 
was wn tai‘id to a trasjwvuisprrdaj ShrUU vapuclj ill 
for the nest m 'Mill her wciphl on Septemher J5 hemp 170 
|>.)tinds anti her hlmvl pressure r 3S/S4 Her urine was clear 
ihrtiuihout riiin was no edema On Oi toher 3 she hepan 
labor s|>ontama>uslj ‘•hr riliitiircd her membranes on the 
4lh ami lost hltHwlv amiilotic fliml Her pains were onU 
motlrrate ami a niitl forci ps was Imall} clone The rhilil 
vveiehtal 11 |vnimls 7 ounces hatl a bilateral hair lip nnd a 
sevtre cleft palate 1 he 'houldcrs were extrcmcl) diiTicult 
and the left (tumrrus w as frartureil in their extraction Tlic 
plaienta rami cvsils nni! was normal in appearance 

C s'l 7 lliis woman apnljS scars hatl liail an induced 
al>o lion thm two losic prepnnncits procctdinp to term, 
and then another iniluctal alxirtion hj her first mamape 
Ilie last of thr'i was ill io3() N|ic was married the second 
time in loto Her last period 111 this prcpnnncs bepan 
Jnnuars 'S' toil ‘•he was lir^t seen on Mas 1 with n 
s ciplit of I (3 jxiumls anil hltvKl prissurc of i)St(i8 Her 
1 lixxl estrorm ' as posilisc ‘■he hail srscrc ufcrint 
crimps on Mas o and was pisiii Ktlls’s wheat perm oil 
nt mire ‘•in. sjvmtannnisls ruptured her membranes on 
June II and coniplamed of iilennc pains hut did not po 
iiilo lalwir \t that time rhe had n modemte dcprcc of 
edema and n Iflooil pressure of i:S/ftS Henceforth she 
V as raninl alonp on al least i tablcsjioonriil of the oil ivcr 
das On June JS her ueiphl had fallen to 140 (lounds licr 
pressure to 114 7 '* and llieti was Ic's ctlcnia The child 
w-ts at tise ‘•he was 1 r|)l in bed for the first i6da} s of Jul^ 
Iiecauseof iilennc coiilraclionsoeoirnnp ins]iitc of 4 lahlc- 
»I>oons of till ml per tiaj Aficnvnrd herwcipht was 133 
pre sure 1 30 i/o and her Icp cdtma wa' onlj irisial She 
vas now tat inp 3 ounces of oil iicr da^ On Octnlier 1 1 she 
ttinl hard to pn into lalmr, had considcrahlc Icp nnd hand 
stienn hatl a hlood prc'stirc of 136/S4 nnd wns piscn 30 
niiihprinis of ephs nal pi r tlas henceforth instead of further 
wiical perm oil 

On \i)vi nihir i she vvt nl into Inhor sponlnncousl) ssith 
a sudilen siolint himorrhapi When smt to hospital shi 
continued to oorc hlood slovvlj The uterus avns loo tense 
to |)alp lie \ raj films show cd n hrcich presentation with 
the ehilil m lipht flexion \ snpinal txaminalion showed 
no placenta presaa and that the membranes were intact 
‘•he was nllovvctl to labor in llic Trcnriclenhurp position 
Incausc olhenvisc the fetal heart tones slow nl down nnd 
almost slopped walh tach contraction of the uterus An 
other sapinal examination rescaled no cord iirolnpsc that 
was palpable The hlridinp continued stcadilj, nnd con 
siilcrinp cscrj’thinp, a Ion ccrsical cesarean section wns 
ikriihal iijxm 1 he pirl ilihstrni weiphiii 4 (lounds 0 
ounces nnd was in iioor condition for scscral ilnjs Al 
iipi ration the plaicnla was forcihlj ejtailtal out of the 
wound as if the iitirus had spit it mil Tlicre were huge 
clots behind il W'e Ind n|)partntlj bnrclj beaten a com 
plctc detachment The child died of pneumoma svhen 
S seeds old, unfortunatclj Tlic mother has done well 
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pliTiidu Ut *t(d n 


As tltfn TU ttw i do « Ut wjhl m ibe vu (Kco 

awTik {mt tin, Mti m tWr* vu mJj 
iO|tt mao tirt no atnfua*. E try ti«>t Ua tj OciMn 
vu dincrlincd, kcr rcvJclct rtcvrcd, tzstfi tbe owl 
t t a fa t d fcgjttmPth- 


Oi SrpUtdiei 9 iW drrtViped cali >jr] tprrr* (twVr 
no* b brtb Vner qnailmti c< (M (erm ^ Mac 
cordb^ fKca w tiiOT 1 |Tuat ol trfeynal prr day tar 
tbys, un axTM « 9 naSbrnas* ^ diy uUr Oa th. 
^ bled KxxitTUaiy o* lb* ytb bat tWrofter the under 
ntM«oncifabdile<l. tad tbe gtscr bled a^Ja. On\«veia> 
ber s tbt U>e ptb had reoffTtdbdKc^Et* 

lot er qnadnnt af tJw erteno. Ifer bload prcMcre tVn m 
(.A 4, ud there u no tlbaraBVk. iter dW a* 
rebed to ft nCQfrtaa per day 0« OtceBhrr $ ttnox 
‘lihnr paW* c cng Ttd and hated (hrem^aat ilic alitht 
Iter btood nee m re aa /;o, thert u on bteedeaf and 
00 tdraa. Kt the atiriae iczidei ana tad reappeared Sha 
as rahcQ ta 7S efbgmaaaf crbynal per tky kchkept 
ber eH and ryotptoei /rtc tzobi Ueceaher rt bra It M 
neccatary to rancher dou to roo ndlicraMt per da7^ia> 
her* hn aeTcn pahL She a«aia M treedao (n«D doom 
aBtQ JioRiary g ten h as rami to j radlifraraa per 
day Thb <ud not flrt enaplrte rvlad axd s^ btcaioa 
iaoj Sbe tbenfare refaird t tsV asore iban on aoOi- 
frazaa therttAar TWm vas no a fwmamr hk U otanhcart 
pc e p aa cy 0« Jsaoary u ber labre betan irnotaaeneily 
vu chararteriaed by 07 te^ert roatraeooaa, and aa 
otcr b beuia, i« beatf de 9 > erd of fat r ponnd. 

oopcebo OferfirAbof had elglvd IctModsdoancca. 
bait noted) Theptaceua aa npefied fen(d«tely aaa 
dbptayed t om eurpn typki) area ol recest abi^itki 
tcKto In dMeter 7 W« u an easy CBB^ ahamt af 
both ttotfaer and chfld 

Caccg Ttaa aonea. aced id yean, had bad no pre« 
caodei befcre Tier last pnlod beipco JJ y at, gs She 
ns fart arcs oa Jafy t, pu hen her bnsd estrapa ns 
poju her dpt >4 ponds, ter blood prmre, 90^ 
the as ptft « Kdly brat (em aQ C oac lot as 
anabla (o tab* It to m ft'oi epbynal Cta the 8th the 
rrperud <4 mcMtraiUoe and that 

ate bad had tyyacal Benatmal dbtr«*a oathtsbeCn Hs 
dw as theeefgra rasaed to jo sdCicraBit P*^ day 

Sbeaas Q tnrtll N member at, at hkhthaaberUoDd 
pi ' t*CJ t had amtasnl ta 36/64, bar a-etjtu « ys pot md a 
and thrre a ocntBal hr edecoa toe <hn ^ had 
aevere rraopt as d fotsf lato labor bha had droppd her 

ephyaal <haiB 3 t« to aaUijraioa per day befare Ika, W 
acne Tt% erud to )0 ibSOiKma On Decexaher 6 tbcbl«d 
aai had sr.era patas She m srt« ft mitturaaa far 
dari, aod pert to bed Tth attack aa beaded proaptfr th 
tba sAth Wr petuarr Wd Then to Vtb Her eocthniBs 
Annathoipet teoanSiicTmaafephynal SheMdcmi 
aeeitheT boat al Mia oa Dacoeber yi ao ber due a 
HMd to JO mElipraica On Jaisary 8 , aha had aatwa 
craraja at«» hot »o hleedai* Thera as na aJb«»*Bna 

^Ssr aa art^ejaHy tndoetd days hefcea he dot dale 
and she mdlly drtnered 4 pmad 7 once boy alter 7 

hoar [aboe Toa nfaieftU kwijtd nonosJ eeceyC lor atnaki 
cd oU bfack bknd OD the aatmal aspect aeax aer Dsrpa 

Thu mATgta amsl ha arparated eiiiy la kbee c» r»s* 
brior* 

Tbf miu 1 -pes bnjptio defcribed itwre do 

not a]sr«t go on to tiw •etertyt tndf t*t*o*e»U 


high esuin p het iccieia lend l h* arU lo-hirr. 
proUHv by haterior piidLuThJJl/it^ Ut> 
podoctlcn of f )Sxie rijmlx MuAdrerti 
nonnooc In the «Qlciior nitoltiry b Uta iVrari 
down, the blood ejtrora Ict-cl ptobaWr loco bJb 
to more Dermal IetTb~«t fca« fa mK ^ 
ftiQcj when tbe plaeenU Ii a my leOT^ 
bonnooe »otutr Hence threattw^ tfartioM 
Ihrewtetjcd mfactrriagct, IhreatcMa petTBatiit 
hbore, and mild abniptio* tend to raW-ie *p®- 
UnewulT bot hfao t recur c^ten they may 
pea to be coatroBcd laWr mtiifinoriiT by tit 
fJmpleJl meaiait*. »udi u bed rrtt, fee enJBffc 
Our itwlu cooid nndoobtedly hate teen to- 
prored In the cm of fajger dean d tluiafa E 
adadnbtrred earfer In ptegismcy As tbew am 
aO ^wte pglletjU, eccnooilc cocuUmda* 
CDold not be overlooked, bo»cvcr Tbe tmaW 
do* Ti/u taed that ■ctmed Hlely to reUrte i)-rp- 
tocos « e used no more anti] forerd to do lo. h 
ahoold bo cnneetsMrr ttowackv* t ittew tbe bn- 
portutce of using s potent prepsTstloQ of % urnfa 
u iUmy pcwincti tww cst the maiitt sit In 
from mUsUrtory to thh mptet, l»*e\n 
It Is rjltruely difficult « fanpowSUe In lelert 
dmkal histories U> prene heyoad dbpete list 
rltsm) £ pretTCls tbe ilmtofDeot at tie 
das^ol sort of sbroptlo pkersue. H hs fateo- 
al % use prevents the ip^aore of neb csta 
tbere b no proof that tbe mdaU so treated 
would olberwbe hire dereiored traptio. Jf 
tbrupoo develops oo proper vitamin E ibcripv. 
Iben WUtnln £ b -shield Tbe otws reported 
here were held SO dose t the btfai. that mj cor 
can flfll recnffnlre them cs tbcuptlM bet It fa 
hoped that It b ewafly dear thst some araefloa 
tlco d UkIt trexslkn can be ascribed hnihr to 
tbe roedkatloo nied prefiiyiatllaJJy yli-, 'its 
min El. Better enotmfled patioits mlghl ha e 
been described, but tbe cDoWal dkipoui amid 
hare been criticised sharply Sooirihal inil- 
Qgouily o« can perilap^ so^acct Iroea i ciTro I 
ccperlmnitatloQ liut eiMted estroceo lesrli fa 
the body ervera period cf years bbt oTotnate fa 
fibroids I aoeneo and preatatfc hypertrophy fa 
men, bot to demoostate these tbrees bej ood db- 
pute b quite aootber matter and may never le 
posatbie An decpately cootrofled series of 
tbocaiods of patients would tale years to ^> 0 ^ 
for the s ev e r e « sbtnplk* are rvot eoewratered 
every tfa Sort Mrtes sras ictniQv being pto 
pored in Canniti Iwlore the ar Ixit that ftudy 
up*ed ben the obsteiiWan in ol td enll'ted. 

There are prohably msuymtJe dJfficuJliest 
■ntmsl eyperi menu lino on tbb TyckJrm. rince 
(beplacenU of man nd rumab differ 10 frtaU 
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However, hemorrhage mto the amniotic cavity 
characteristically marks the onset of the termina- 
tion of pregnancy and the death of the fetuses m 
ntamm E defective rats (9) This develops on 
the 12 th day, m the second third of such preg- 
nanaes— one can scarcely saj’’ second trimester, 
but there may be a human analogy here 

No pregnant uterus should be tender, and the 
search for tender areas should be as promment a 
feature of antenatal care as the supemsion of 
blood pressure and weight No one ■would think 
of administermg vitamm E to one of the classical, 
maximally severe abruptios How it could help a 
patient whose placenta is already separated com- 
pletely or m large part is hard to imagme But, 
as has been mdicated, the blood estrogen levels 
of such patients mdicate that they display the 
same estrogen E imbalance as is seen in the milder 
examples of uterme tenderness and bleedmg One 
suspects that the classical abruptios are merelj the 
big brothers of the latter ■who have been allowed 
to run wild but should all bear the family’s 
surname, abruptio 

The author has been quoted ■widely m the trade 
hterature on the value of ntamm E in the treat- 
ment of abruptio placentae, and does not object 
if the specific meanmg he attaches to the term be 
kept in mind Indeed, in order to clanfy this very 
point It was stated in a footnote to one of his 
papers that the statistics and conclusions m it 
were not confined to abruptio cases in which the 
term was used onli in the te^ctbook sense of the 
word 

The ■wnter has gi\ en large doses of estrogens to 
coniulsive eclamptics a number of times On 2 
occasions abruptio placentae has quickly ensued 


(8) ■with profuse hemorrhage and severe pains 
This IS another illustration of the relationship of 
high estrogen levels to the onset of abruptio 
placentae in late pregnancy 

1 Abruptio placentae is a late stage of a condi- 
tion usually recognizable m its earty phases bj the 
appearance of small areas of uterme tenderness, 
small uterme hemorrhages, and evidences of m- 
cipient toxemia 

2 It is characterized bj’’ a disturbance of the 
relationship between ■vitamm E and the estrogens 
This can be recognized verj earh m pregnanc} , 
and on this pomt hangs the prophylaxis of major 
catastrophes of this tjqie 

3 The prophylactic value of ■vitamm E, ad- 
mmistered conPnuoush , and m mcreasmg doses 
as term approaches or frank e^vndences of toxemia 
show themselves, is discussed Ulustratix e case 
histones are presented 

4 It IS suggested that the best therapy of 
abruptio placentae is its prexention, and that 
that is now possible 
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ANNOUNCEilENT 
Dr Fredenck Ctnrtijpber irffl 4ct for tbr 
Editor (hiriag the period la whkh Dr DAri* 
win terve la the UDed fonret. Dr Qiristopber 
U t griduate of Johoj Hopklni Uoirenltj 
School of Medldoe tacooite profewr of 
HrtBei> at Norttnmtera Unfversltj ilcdkal 
SebooL furjteon In chief of the E%'aiuton Hot- 
pita] asd the author of one acd edilor of 
aitother of the beat kiicnrn terU oa nr 
g«r 

The poCciea of tWa journal wiU remain 
imchan^ed and all axnmunlcaticKu ibould bc 
addmaed to the Editor as in the past 

THE SURGICAl DIABETIC 

I T is estimated that one and one hall to 
tBTj per cent of the population of the 
Lolled Stales are either dlabetKs or 
potential dtabelki Thl^ represents a ftreat 
hjcreaac In the number of diabetics ottt the 
past blleen ^•eaIv The merrase b not db- 
Iribated ttnifonnlT throughout IrfeorlD dtber 


tea bot has been ibown to ocnir to a prilfT 
extent In chfldren and fai rrotnea betima 
fort> and siit\ jwi of age. lo both cf these 
age groops opermtions are frequcatlr rr 
qulrtd not ool) for conditions cojnnBolr 
assoaated vltb diabetes bat for Icslocs ea 
tlrelj* forrign to the dnease. Sooie metabcJl*tj 
predict that the stress and itraio of the pres- 
ent emetEenej silll further fajortse the mna- 
b(T of dlabctha. 

If the diabetes Is adeqaatei) coBtreJW hj 
the iQetaholbt it adds little or DOthisg to the 
operatKt risk In opcmtkws of declJot. Ii 
eme rE cnev cases, particularly those eoojiD- 
cated by InfectJoa IheopoatlrtrUkfafTcaUy 
inarased. la the Imtnsent of theaeaues,tk 
dosest CD-opentloB b e f eta the me&aJ aad 
furguaJ departments canaot be o m r ap ha 
six^ 

MaD> diabetics are coatroQed aiore eadr 
srilh protamlae xlnc Irudlo. Dafortoaatdy 
it has proved unaatiifactor>’ to use htnlln U 
this form in the nrgical diabetic, as lu actloa 
may become cumulative at aay time and the 
IusqQq reqalreTnenU of the sorg^ diabetic 
maj dhnlntih STiy rapid] \ For these reasoei, 
palirols to treated often srent into severe 
infuUo shock These shocks occurred most 
IrequcDtlv after adequate drainage of in lu 
fectnn or la the preoperatiw treatment cf 
severe hvperthjToidlsm assodated »Tth lEi 

betes In the light of this eipcrienct aehsve 

drscontlnoed the use of protamloc zme faiiulia 
In the sargijal diabetic during the Immedlite 
prer^reratlve and poitopcralhT periods and, 
instead i«c either reghUi or cTysulUac In 
suGn 

The e^Tiluatlon of abdocrifial to the 
diabetic iiia> be both mteiestifig and difficult 


S» 
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We no longer wart until the patient is drowsy 
or about to go into coma before acidosis is 
considered The earlier symptoms and physi- 
cal findmgs of acidosis, which may closely 
simulate those found in acute abdommal condi- 
tions, have been clearly demonstrated Even 
leucoqdosis and fever, so charactenstic of the 
acute abdomen, are associated with acidosis in 
a high percentage of cases 

When this cbmcal picture occurs, the 
surgeon is often called upon to differentiate 
between aadosis and a surgical abdomen, fre- 
quently it is only the unne exammation and 
the subsequent blood sugar and carbon di- 
oxide determination which enables one to ar- 
nve at the proper diagnosis If aadosis is 
present, it should be treated at once Under 
proper treatment the acidosis usually is con- 
trolled in four to SIX hours Then another ab- 
dominal examination should be made to rule 
out a coexisting abdommal lesion which may 
require surgical treatment 

In conjunction with Dr Joseph T Beard- 
wood, a study was made to evaluate the 
abdominal pam found m the diabetic and com- 
pare it with that which occurred m the non- 
diabetic We found that the most severe ab- 
donunal pain occurs in diabetic acidosis, in 
the absence of aadosis, other thmgs bemg 
equal, the abdominal pam, due to an under- 
lying pathological process, in the diabetic, is 
less severe than m the nondiabetic The last 
portion of our findmgs has proved most valu- 
able to us as we had a tendency to under- 
estimate the presence of a surgical lesion m the 
abdomen of a diabetic, as his symptoms and 
physical findings did not appear to be severe 
enough In our series we now have over fifty 
diabetics who had lesions in the abdomen as- 
sociated with pus, and aadosis did not occur 
in a single case This is contrary to experience 
m pahents with small collections of pus else- 
where in the bodv 


Even though acidosis is the most hazard- 
ous, infection is the commonest and most 
serious comphcation m the surgical diabetic 
This IS aptly brought to our attention by Dr 
E L Eliason who pomted out that infection 
had played a part m 95 per cent of his fatal 
cases Since the discovery of the sulfonamides, 
the vanous forms of these compounds have 
been used widely for local applications m in- 
fections in the diabetic Recently the 10 
per cent sulfathiazole ointment has been used 
with excellent results m patients vnth diabetic 
gangrene mvolvmg only the digits The num- 
ber of patients successfully treated by con- 
servative surgery has been increased by the 
use of this therapeutic agent This is partic- 
ularly gratifying when it is considered that 
these lesions formerly responded very poorly 
•to any form of local therapy In spite of these 
favorable reports, experience to date shows 
that we should not procrastmate m the em- 
ployment of radical surgery when it is in- 
dicated by the local findmgs and not contra- 
indicated by the patient’s general condition 
In more extensive processes the local apphea- 
tion of sulfamlamide powder, m conjunction 
with oral admimstration, has universally 
proved to be the most effectual Zinc peroxide 
was suggested as an antiseptic by Ehas in 1903 
but it was not until 1937 that F L Meleney 
and A B Johnson, after extensive expen- 
mental mvestigations, advocated its use for 
the local treatment of infections Their studies 
showed that the best results were obtained 
when it was applied closely, as a creamy sus- 
pension m stenle distilled water, to every part 
of the infected surface and evaporation was 
prevented by seahng the entire dressing with 
vaseline or ointment In chronic processes, 
compheated by sinus formation, daily imga- 
tion with this preparation has proved most 
efficacious m the diabetic The profession wel- 
comes both the sulfonamides and zinc per- 
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oxide u Txluable tdi£tiou to tlx umiiDCtt- 
Unom In the treatment of Infcctlota ta the 
djabrtk. 

A itudj* of the N-arioia *etie» ol dhbrtic 
gangrene, as reported from well organlied 
metaboDc lervfcti, reveals a great deal of 
\-aiUlioa in the operath-e mortality Further 
analysis shows that the mortality b b direct 
proportion to the percentage of cua com- 
plicated by se v er e Infection. Operative mor 
tallt> shoold not be confined with hospital 
mortahtv This also was pointed out by Dr 
Ellason in a report of a series of cases of 
diabetk gangrene the hrrmedUte opeiallTe 
mortalltT was 3 5 per cent but the bosplul 
mortality rose to 35 per cent In patients who 
stayed In the hospital foroocyai 

The highest mortalltr occurs In the diabe- 
tic admitted to the bosplul In a vm toxic* 
state who has a gangrenous proems whkfa srlD 
DOt locahxe. The investigative work whkh 
Dr F A. AITen has conducted on refrfgeratwn 
in forgery may lead to a thenpeutK measure 
whkh wHl enable os to treat thb group with 
much greater r a cce s s. In his early reports be 
emphasixed the fact that metabolic acthnly 
b lowered when the temperature of tbsue has 
been reduced and suggested that we krwer the 
temperature of the Infected parts b patients 
having a peripheral vascular lesion from 
which vtTj fork substances arc absorbed. In 
the past few months be reported the results 
which were obtained ra forty five rases of 
gangrene in whkh the local appJkallou of le- 
/rIg«lioD had been o^ed. 

Our ciperknce with thb lonn of therapv 
has been limited to only a few cases but th 
resulU have been cicenent In carefuD < 
selected cases, particulariy the verv too % 
ooei iost described, thb treatment has raeri 
These earir results warrant the further us 
and evaluation of rtfri eratioo In surgery 
1 nicx A. Bonre. 


THESURGICAl RELIEF OF PAIN 

P AD* has lost fls uvfj ftmetioo shea 
a warning has been given that socer 
thing is wrong Treatment cf 
condition causing pain b the next rtqi. Utie 
ksloo b beyond treatment and the pain per 
•bti, as hi advanced maEgnant tDwtjc, It h 
equallv Important that the pain should be re 
bevTd. 

Pam In cancer u probabiy not any more 
severe than pain hi many otbe dlwasfs i rt 
there IS a widespread popular eptnioo that 
cancer b a mo«t painful decease and Vrsds to a 
pafadul death. Thb belief b, do doubt dae 
to the slow pro gr e sa loo and long doratkn of 
the terminal pafafol stage of cancer 
Incretwd fatercst In measotes for the leW 
of pain has resulted in the Introdurtioa cf nnr 

procedures and in the ext es«kn of the tppSri 

tko of others. Some of them are ewnpan 
tfvei> afmple and desen e srider o«agr ftee 
of the roore susple methods b the subanrh' 
Doid b}ection of absolute alcofml introleced 
by DogliottI b 1931 

Subarachnoid bjertion of akobol for tvIH 
of pain b possible because a small quantity cf 
■hsolute alcohol can be lupernated oo tie 
spinal fluid about the pain bearing rootkti 
If the pelknt b pjo ^ griy podtiofied wtDe tic 
alcohol b slowly Inj^ed 

Analyib of the results in 50 patients treated 
at the T. nl Trsltv of llinncsota lloriit^ ^ 
ihb procedure showed that cranffete refief 
was obtained In 61 per cent, partial rebef b 
r cent and new^ f in la per cent Ten 
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injected at the University of Minnesota Hos- 
pitals, these sequelae have not occurred in 
the presence of a pre\nousl)’^ normal spinal 
cord and cauda equina 

Examination of the spinal cords from 5 in- 
dividuals, who had been given alcohol in- 
jections from 3 to 6 months before death, dem- 
onstrated that follovung unilateral mjection, 
there was unilateral patchy dem)’'ehni2ation 
of the posterior rootlets and degeneration of 
the lateral part of the posterior funiculus of 
the cord at the site of contact with the al- 
cohol From these findmgs, it is concluded 
that rehef from pain is due to partial or com- 
plete destruction of the small myelinated and 
unmyehnated fibers present in the postenor 
rootlets 

Anterolateral cordotomy, or section of the 
spmothalamic tracts in the upper thoracic 
segments of the cord, is followed by rehef of 
pain on the contralateral side if the pain is 
located below the rmdthoracic region Rhizot- 
omy of postenor roots can be combined with 
cordotomy to extend the area of analgesia up 
to the level of the cordotomy Anterolateral 
cordotomy, even when performed on the upper 
cervical segments for relief of pain in the 
hracbal plexus, does not produce analgesia 
high enough to be satisfactory Rhizotomy of 
the roots of the brachial plexus produces a 
useless upper extreimty anesthetic to all tjqies 
of sensation Cordotomy, which leaves intact 
sensations other than pain and temperature, 
IS ideal for rehef of pam m the arm For this 
reason operations have recently been devised 


for section of the spinothalamic tracts in the 
medulla and even in the midbram 

Sixteen cordotomies done at the University 
of Minnesota Hospitals were followed and 13 
were found to have been completely reheved 
of pain Most of these were for relief of uni- 
lateral pam m malignant tumors Permanent 
incontinence of unne was not encountered, 
but to avoid urinary mcontinence, which may 
follow bilateral cordotomy, two patients with 
bilateral pam were successfully reheved by 
subarachnoid alcohol injection on one side 
and cordotomy on the same side for relief of 
the contralateral pain This leaves the cen- 
tral and peripheral fibers to the bladder on 
one side intact, although both central and 
penpheral fibers on the other side may be 
injured 

Tractotomy of the spmal tract of the tri- 
geminal nerve in the medulla for relief of 
pam m the face was introduced by Sjoquist m 
1938 Since only pam and temperature sensa- 
tion IS conducted through the spmal tract of 
the trigeminal nerve, the result is ideal, and 
this operation would supplant rhizotomy for 
the rehef of tngeminal neuralgia were it not 
for the fact that aU pam fibers are not m- 
vanably severed, and sequelae, such as 
ataxia, mco-ordmation, and vertigo may fol- 
low the procedure It is, however, satisfactory 
for rehef of pain of mahgnant disease, and one 
can also do a rhizotomy of the glossopharyn- 
geal nerve and upper cervical nerves through 
the same mcision, if the pharynx and cervical 
region are mvaded William T Peyton 


SURCER\ GWCCOLOG^ 

Glide u \-iluab 3 c tddltlotu to ll>c »niujjien 
taricnn In tlie treitment of Wcctlota In the 
dUbetic. 

A itudy 0/ the '•tiiooi tnkt of diabetic 
fangime u reported from well organized 
metabolic am-Icei, rrvTali a great deal of 
\’at{iUoa la the operatnt □urtality Fortbef 
aiuJjtis tbowi that the mortalitv I* In direct 
proportioo to the perctotagt of caae* cotn- 
pUcated by aevtre Infection. OpcratlTt roor 
taHty ibonld not be coofoaed with boqilta) 
mortality ThU also wai pdnted out by Dr 
Qlajon b a report ol a aerlea of caaca of 
diabetic gartgrene tbe Immediate openth*c 
mortality ns 3 5 per cent bat tbe bofplta] 
mortality roae to 55 per cent In parienta wbo 
lUjTd b the hoepltal for ooe >’eflr 

The blgheat reortaiitr oenn b tbe diabe 
tic admitted to the baipftai b a nttv todc* 
tUte vho hai a giegremus proceta vhlch vOI 
not localUe. Tbt b\'eaUs&th‘« wbkb 
Dr F A. Allen has conducted on refrigeration 
b vurgeiy mar lead to a therapeutic meaaore 
vhbh enable na to treat thli group with 
much greater tircceaa. In hb early reportJ he 
emphasized the fact that metabolic acth-lty 
is Joiccred when tbe lemperatare of time has 
been redneed and suggested that we krwer tbe 
temperatore of the Infected parts In patients 
having a peripbend v’aicuUr lesion from 
which >‘ery toxic tohitaoces arc ahsorbecL In 
the past few months he reported the results 
which were obUmed in fortv five cases of 
ga n gre n e la a hich the local appheatloo of rr 
fr lge ratlon had been used. 

Ooi experience with this form of therap> 
has been Emlted to ool> a few cases but the 
results have been exceOenL In cairfolly 
selected cases partiailariT the vo^ locdc 
ones just described this treatment has merit. 
TTiese eart^ results warrant the forthcr ine 
and evaluation of refrigeration b surgerr 
Firarajci \ Bothic. 


AVD ODSl'bTKICS 
THE SURGICAL RELIEF OF PAIN 

P AIN has lost lu oaeful foartfcn »Wt 
a warning hai been given that wne 
thing Is wraog Treatment ti ibr 
coadlllon cannng pab b the next step Uite 

Icskm b bevood titatToent aitd the pam jwt 
st»ts, aa b ad\'aDcrd malignant dlwa* It U 
equallv important that tiie pab should be re 
beved 

Pam In cancer b probabU net any more 
severe than pab In manj other efeea-es )rt, 
there b a widespread popolar opinfco itzt 
cancer b a most painful duease and leads to a 
painful death. Thb belief Is, no doubt, due 
to the slow progressioo and loeg duration of 
the lermmal paln/ol stage of cancer 
Joerrased blerrst b ncajorn for tbe reliJ 
of pab has resulted b tbe btroducUon of irv 
procedum and b the esten*ktti of the tppGca 
tlon of others, ^ocoe of them are ca opm 
Uvel) simple and desmT aWrt magr (fee 
of t^ more flmple metbods b tbe solaracb 
DoW bjetabo of abaohite aicohnl Introduewl 
bv Doglioltl m 1931 

Subarachnoid bjectioo of tJeoboJ for rtW 
of pob is poasJbJe betaose a imaH fiuantrtj of 
absolute alcohol ran be wpenuted oa tbe 
spinal fluid about the pab bearing rooUrU, 
if tbe patient b properly posltlcoed ahUe tbe 
alcohol b alowlv inj^ed 

Vnalj-sb of tbe resolu Id sopof lent* treated 
at the I nlveriltv of innoeanta Ilo<pitah by 
this procedure abowed that nxnpirte rriSef 
was obtained b 61 per cent, partial reftrf b 
*7 per cent and no relief b ii percent Tea 
patients who were relieved compfetely were 
followed 6 months or longer and througboet 
were fret ol pab Possible pemaneol kxa of 
aphbeter control or paralj'ris of the lower ex 
trcmities ts coo^jdrrcd to be a contraln»llca 
lion to the bjectwn ol lubaiachnoid akohol 
In noomaT grant dlvare Art b 81 pitiroli 
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injected at the University of Minnesota Hos- 
pitals, these sequelae have not occurred m 
the presence of a previously normal spmal 
cord and cauda equma 

Exammation of the spmal cords from 5 m- 
dmduals, who had been given alcohol m- 
jections from 3 to 6 months before death, dem- 
onstrated that following unilateral mjection, 
there was unilateral patchy demyelinization 
of the postenor rootlets and degeneration of 
the lateral part of the posterior fumculus of 
the cord at the site of contact with the al- 
cohol From these findmgs, it is concluded 
that relief from pain is due to partial or com- 
plete destruction of the small myehnated and 
unmyelmated fibers present in the postenor 
rootlets 

Anterolateral cordotomy, or section of the 
spinothalamic tracts m the upper thoracic 
segments of the cord, is followed by rehef of 
pain on the contralateral side if the pam is 
located below the rmdthoracic region RJuzot- 
omy of postenor roots can be combmed with 
cordotomy to extend the area of analgesia up 
to the level of the cordotomy Anterolateral 
cordotomy, even when performed on the upper 
cemcal segments for rehef of pam in the 
brachial plexus, does not produce analgesia 
high enough to be safisfactory Rhizotomy of 
the roots of the brachial plexus produces a 
useless upper extrermty anesthetic to all types 
of sensation Cordotomy, which leaves mtact 
sensations other than pam and temperature, 
IS ideal for rehef of pam m the arm For this 
reason operations have recently been devised 


for section of the spmothalaimc tracts m the 
medulla and even m the midbrain 

Sixteen cordotomies done at the Umversity 
of Minnesota Hospitals were followed and 13 
were found to have been completely reheved 
of pam Most of these were for relief of imi- 
lateral pam m malignant tumors Permanent 
mcontmence of urme was not encountered, 
but to avoid urmary mcontmence, which may 
follow bilateral cordotomy, two patients with 
bilateral pam were successfully reheved by 
subarachnoid alcohol mjection on one side 
and cordotomy on the same side for rehef of 
the contralateral pam This leaves the cen- 
tral and penpheral fibers to the bladder on 
one side mtact, although both central and 
penpheral fibers on the other side may be 
injured 

Tractotcany of the spmal tract of the tn- 
geminal nerve m the medulla for rehef of 
pam m the face was introduced by Sjoquist m 
1938 Smce only pam and temperature sensa- 
tion IS conducted through the spmal tract of 
the tngemmal nerve, the result is ideal, and 
this operation would supplant rhizotomy for 
the rehef of tngemmal neuralgia were it not 
for the fact that aU pam fibers are not m- 
vanably severed, and sequelae, such as 
ataxia, mco-ordmation, and vertigo may fol- 
low the procedure It is, however, satisfactory 
for rehef of pam of mahgnant disease, and one 
can also do a rhizotomy of the glossopharyn- 
geal nerve and upper cervical nerves through 
the same masion, if the pharynx and cervical 
region are mvaded William T Peyton 
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T he Med for t brief, ccnprcbetihre 

of tnbjectknxborirdplecKsetllnlnii^ndic^ 
panen and ta u h amptjr esrt by Dt Norf A. 
dBeipfc’i cmfleat monofTipb Thr aotbor per 
toBti acqttabUBce vltb raort of (be enodeni opfr- 
eau of tncbeal lot bariao, hk ovn ecpcrtmc* 
both in Ea^Uad and America, and bk Inwtedite 
of tb« Uatorr d the nb)ect mak Urn irrO qaaUbed 
to write on h. 

For Lbe aseMberiolocbt, It oden tbe moit coo 
ptete rerWrw and dkcetakn of eodotracbcel mctlkida 
extant Every pbaae of Um nbiect (t co r r ic J , and 
peofoedv Qhtftnted. For lbe ^>edalUt b trablot 
tb book tboold be rahiabla aoorr* of faUance, 
bringbt bt tbarp foot* ika coetrorenUl nobta 
and oderi R tmnd drica oq all of tbeo. 1 m re 
prated ca ibfib| afiba baue aod f«ae« la tl« 
apcLciilos of lanhalba h eciaLaMi>dabfa. 

ear tb« nneon wbe gmnaadi tbe a m Vea of 
aUDed aaotbnUociu, or vkbea be eooM. and 
partIcaUrif for tbM b lb* araed forrea, tU* 
mo e e fTtpb aglbi w tbefreatetf btereuaDd nbe. 
Tbe oja a p feritr of tbe aaeathrtia proUra b maof 
operattoci ouxe* It lapeatKe ibat the (orfeoe 
bare accm t nreb a wmk at rbW Jost a* ha- 
portABt as tbe aafartbo of lb mechanical probfem* 
of certain pf o c erf am by tracheal (nrebatli^ Is tbe 
ts^wovement b worUng condItlaBs for tba aaneon 
b craoisl, spinal, and opper abdoedaal operalloa* 
that tbe oear-perirct alniay of endotracheal aoc*- 
tbe^ provldea. Not ao wuefy appreciated b the 
added factor of safety for lbe paueat when redes 
ijottic donrre wltb Its ttendanC «phyxla. m 
(orcsulled by btabailoo. 

T parapbrase tbe foreword of lUfin. lera. 
and GoetJ^ ‘*Tb* little book wlD aerre a* fgUe 
I ta pTu rements I pjtodp al* and method* wbicfa 
iH -mF m^tneb^ aaettbesls erer tnora bdp- 
fij t tb* nar t e o a. and a gmtn protection to bb 
patients. W AuxnOmor 

I N tfl boond Icriy priated $oa odd pa^e book 
tb Ibon of Fir dfsef tnd (i« JVi- 
**f»« tU rifT**r»rtci / rrew/annw* bar* tbor 
OBgbhr cu rer r d toe tdd of blood transfeslon. There 
r« 4 iBartratkctS. Tbe bfbOoeiapfakal apprn- 
djgrt to each chapter ppear to be esbansm as 
•cope 

abBDfumu Sr * CSrV p» PM nra. 

HVOw* C Ua> II C — U tBMtMf M 


Tbe ciaplm dcalfa* adlb plisaxa and *n« K 
fnsloos review Ihli rriathd rreett doti«errt 
VTTT well. I sow otber sectiem of the h«i s 
clear distinction brtam •emn and rbuaa h m 
made. 

Faitlcnkriy t& done k tb* dnr sv! cccdw 
acawnt ef recent nperisrotal wort la *11 srrLoer 
of tbebook. 

Tb reviewer beCerc* that tbe a«hocs art m- 
takni In ibrl (ootentloa that Imk dlrste tniv 
f •iocs are in any ay Inlerior to tlm <f lonodJcf 
tdood. 

For hbcnlorici, hospitals, or tbo«e htewted h 
Uood tntrtf dons the book h »ece«sity 

Tarmac 0 mm 

T he ibml revWcd editlM of wkat Die ajlk* 
modmJy ctlU “baAd book k prefaced hr tbe 
rtatasent anyooe bteresXed a tbenpeatzi 
U mut srea that tb* (oo yean shea the teemd 
edltiee of Lbb beck ppearrd ba ben tb* ood 
eedttef nbia the rccoCectW of Bott of 
Becanse tbk suteoeot b urimbtedlr t 'w iaJ , 
tbk MW cdJlioB of a partJcslariy flat book b par 
tknUriy ppropriata at tbk tlae. 

Tbr boot has brcB cooipletH y revljed sad bnwjbi 
tp t dal In aQ re«pect whb special t^ipba •• 
the sectvm drobsf with dross and orysn eitnn 
tued b epbtbalawilnicy TbM scctioe bcpw erUiht 
brief rauldy a dentindjbfe erpodtloa a* lbe 
Stode of actaoe of tbe lamthamlaelk and pm 
ryisp«tbo(sIn>rtJc drags VLo, and aore boponiSt. 
h deals l cmwderable kujttb with lbe cflect »f iV 
nalfonamidr denratlra oa gODoTTbctl o^thil-B 
Dd Iracbotaa, errinf spcrific doasfei aad Bwdn ct 
admbibtratioo. Tbe sertim oo rkaafas bi> Wo 
brooght op to da t by an adojnatc dnctwisn n 
tbcrnseatk lodkatJacit. 

It is to be regrrlted that tbe ntbor de o^ w 
tnach space to the treatsaent bv <fionIa ef fcwpw** 
lens changes, form of therapy hkb bas fcng s^ 
been dkcaraed by leaden la thr field ef •pkliar 
iBolagy as bmg ahielM 
Tbe book rctal tb* same formil tnrd k ;»»■ 
nows edltiooJ lib many of lbe mme IltertrxUrsii 
mo« of wbjck re ctteCcnL Thh editk* flh 
deftn l r>eed nd sriB be cWoord ^ 
moJo^vts, and e n hoped that tbe *tb«»*flP*: 
tiOM to Oder periodic rrrWm broigiag tbr mate™ 
wp » dale as the occarioo eden. U b T*w-tti 



REVIEWS OF NEW BOOKS 


Q uite frequently medical students, postgradu- 
ate students, and practicing physicians whose 
field does not include neurological surgery desire a 
comprehensive treatise on the subject It is possible 
to compde from the literature a comprehensive sur- 
\ey of neurological surgery' but a single volume con- 
taining conase, complete discussions on neurological 
diagnoses, craniocerebral injunes, intracranial tu- 
mors, intracranial abscesses, surgical lesions of the 
cranial nen'es, injuries and tumors of the spinal cord, 
and injuries to the penpheral nerves in conjunction 
lYith surgery of the autonormc nervous sy stem, in- 
cluding hi'pertension, is very difficult to find In 
Doctor Davis’s monograph,^ the second edition of 
which has just been published, one is able to find 
just such a book and it fulfills a much needed place 
on the library' shelves of many busy physiaans w ho 
may turn to it m order to keep up w ith what is being 
doneat the present time for many neurological lesions 
The book is well written and contains excellent 
photographs, diagrams, and photomicrographs The 
size of the volume is convenient and it is attractively 
bound in buckram 

In the preface the author states definitelv that 
“This book makes no pretense at including an ex- 
haustive treatise upon each subject considered 
The purpose has been to give to the practitioner of 
mediane and to the medical student easdy assim- 
ilable facts which wiU aid them in getting a more 
accurate concept of neurological surgery to the end 
that their patients will receive accurate and sound 
advice ’’ Winchell McK Craig 


'^HE reprinting of Dr Ferguson’s excellent book 
I- Roentgen Diagnosis of the Exlrennties and Spine' 
MS afforded him an opportunity for its enlargement 
The additional matenal includes a new chapter de- 
voted to the lame back This section approximates 
the detailed exposition offered in the lame back ex- 
hibit at the meetings of the Amencan Medical Asso 
nation 


The author has drawm hberally from his broad 
c^nence in one of the largest orthopedic hospitals 
the subject matter is presented in concise and logical 
manner The opening chapter on the analysis of 
roentgenograms must be read carefully if the reader 
IS to understand the definitive roentgenologic nomen- 
clature used by the author These technical roent- 
genolopc terms appear in bold faced type through- 
out the text Pertinent clinical information is 
printed at the end of each chapter in short case 

stones Frequent references at the foot of each 
pa^ indicate the illustrations depictmg the roentgen 
Mtoe under discussion The subject matter is 
^fusely illustrated The reproductions are m the 
^ibve phase rather than in the form of the 
original negatives 

This book IS not the type which can be read 


PhD 


, By Loysl Davis MS M D _ _ . 
UlorirrGpv Phila delph ia Lea & Febiger igae 

n a Fk™* EvTaziarlES and Spi&e By Albert 
P«ber Inc. Boentgenology Vol J? New York Paid 
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lighth As mentioned previously, a careful perusal 
of the in(,roductioii is necessary if the reader is to 
take full advantage of the excellent subject matter 
as presented by the author The arrangement of the 
text consists of a tabulation and discussion of roent- 
gen features rather than a discussion of diseases 
References for the vanous diseases, their outstand- 
ing features and the definitive technical terms used 
m description are offered in an extensive but 
workable index. 

The field of roentgenology of the spine and ex- 
tremities IS presented in a concise organized manner 
Students and practitioners, particularly roent- 
genologists and diagnosticians dealing with bones 
and joints, w ill find this book to be very useful as a 
reference work and as a guide in the differential 
diagnosis of injunes, diseases and deformities of the 
spine and extremities Earl E Barth 

T he monograph by Dieckmann’ is the most com- 
prehensive treatise on toxemias of pregnancy 
that has been pubhshed It is a volume of 500 pages, 
containing 50 illustrations and 3 colored plates In the 
preface Dieckmann states that he had a two fold 
objective in the compilation of this work, one to 
acquaint the obstetncian with some of the recent 
contributions on physiology pertaining to ob- 
stetnes, and the other to acquamt the investigator, 
untrained in obstetrics, tvith some of the physiology 
and pathology of obstetnes 
The book is divided into 6 sections, each of which 
deals with certain phases of the subject The first 
section considers the classification, inmdence, and 
pathology of toxermas The second section under the 
heading of normal and abnormal physiology deals 
with the physicochemical determinations, blood 
pressure, renal physiology, the liver, the ocular sys- 
tem, the placenta, and the endoennes Section three 
deals with the etiology of eclampsia and all factors 
pertaimng to or influencing this condition are dis- 
cussed Sections four and five consider the chnical 
aspects and the treatment of toxemias respectively 
while the maternal and fetal prognoses are discussed 
in the last section Following each chapter, a com- 
plete bibhography is found 

The author of this volume has done a tremendous 
amount of original research in the field of toxemias 
of pregnancy and is thoroughly famihar with the 
work of all other investigators in this field He has 
presented m this work the results of his own mvesti- 
gations and the conclusions drawn therefrom, the 
results of other mvestigators and their conclusions 
are hberally quoted Obviously the reader wiU find 
himself farriihar with much of the material which has 
been drawn upon in the compilation of this book, for 
It is in fact a condensed review of aU the worth while 
material produced in recent years on this subject 
This volume should be read by everyone interested in 
the subject of toxemias and retained as a reference 
thereafter Chester C Doherty 

•nrE Toxemias of Pkeonavcv B> William J Dieckmann M D 
St Louu The C V Mosbj Co 1041 



SCROm GYNECOLOG'i A.ND OBSTETRICS 


\1^iriLN DictMiU KjtrMSem^Uo »« paUItbed 
» » s >**ri tfo ilte erfjiar tad pgWUhft Mwrd 
tW pQixhuer t^t additiou] trjvt date nulerU 
TCPold be loned t rttuUi faitmah. TV fint re 
tenW fa 1533 cwuifted «rf jij «Afht ~ n » 
text pam and »jo oeriltnuratiaca. i tVaeond 

ene»al lervk iV pablklien ar» npfijlnr sMre 
tVa don addltVxial paces TV addhfao o( Uda ma 

terldajnQas revbed and eslat^ bdo, uUe 
0/ ontenti and Ett of coeitrilraton ou ereccaaluted 

a sefond rolaine and a new binder (\oViae H) b 
fanibbcd Itbout cfaufc. 

Tbe addllViaJ matertal Inctsdrs free new eVp- 
leri TV Roentcea Diacnodi of Ffsetam a^ 
DlaJoeatkai*, br I- }Ienfy Garland Rnentj^ 
Db ptnrfa fa Infants and Cbddfea, bvJcb&Cafle^ 
Soli Tbtue Roeoutmecraphj- bf jamrs R 
lincleT and AVUUam J E21»tt lamiufnniir bv 
Sberaood Moore Aniiocraplij' br Joba D 
Caap and Edeai \ An addendaa t fab 

chapter m Radkdarr cd tV CVst kaa bera !»• 
par^ b}r Cokman B >UUn. New BalerUfaa* beat 
added t tbe Vptcr 00 tbe Um ot tbe RoentoiH 
Raf In OtMteCrfei. TV aecUon on Rontcen uj* 
Dbenoab of Dbcaaei of tV SkoII and IntremoUl 
Cootnta baa bees cnapktHj rerta ed 17 Dr 
CentQ<a G D7V and now co mr ir la es 3 ven 
wltb xiS CnutTaifaoa 

TV (UfdoD of aE tMi eev eoacerial crcatljr 
eaburea tV vafae of tbb already ««Q eaUMbbed 
coetritntb&. TV m tw^rnbune edhfao cd 
Dvfmnfic Rara/mM^etT npreaeau iV moat <«n»- 
plele aad foe np i’wwnaha preaenUifaa of tba nMert 
of roenlccn diacDaaU rambb fa tbb cseotry Itb 
revoeuneoded aot only to tV roestctnoiofcbt b«t 
aCn V raktable aid fa tV dbenoatk of aO 
pnctllioein. E. BAtja. 


T ifE Ibot of tV book. Oi ictl Aara/iouferT 
/ PrrfM ncy toteoded (bat U aboaid not only 
aerra to acquaint tV reader Ufa tV roeetxeo atody 
oi prexnancy but above aQ enable bim to do tV 
woei UmaetL Separate cfaaptm are devoted to 
Ceivra] dbcotaloa of tba oae of -ray fa prrKoaacy 
poiftiotifax of tbe pattest, tal leefadque of raj 
eipoaam, •« pelviartiy and cepbatoaxtiy eo*o- 
pQtatiooa, tV prirle afaape and Ita mea aur eaie D ta. 
tbe fetua and pelvia, roentceti rbsallaatfao of tV 
aoft tVues fa prejcntiicT and caaa rrporta. Tbe 
autVr baa draws UbaiaBy (rotn fafa eateal e ca 
perieoce b thia 6eld, cooaeqwBlIy conalderahJe 
apace la fdren to a £tamkn of -ray rfaualmiioe 
of tbe aoft tWet fa pretnaney Hia own metboda 
of ray peWnartTT and ephafanartry are deaafhed. 
Dtflortion of tV ranooa ^rlc and cepbaOc dlam* 
eten aa measured 00 tV aUna are corrected br tbe 
use cf Dtber a bart bich w reprotfaetd fa (V Imok 
or abde rnfa dev taad by tbe vtbor Mrtboda otlier 






^ ‘ tV prb. 
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raJa of tV diacuaaloo of tV roestjttn f^ati 

ef tV soft tVees in preyatoey 
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mended to tbe pfarakun bo h fntemuf n 
nentcmcfrapbv aa it pertaku \ eVirtrira. 

Lm r lifTi 


T IIOUCI! ratber brV) radyetl Booncrip4 ea 
Ski Gf fli j*iade%otedt (VtsifaTastfalrre 
of aiia tranapU taikau Tbe Uatodcal tad Ur#- 
bvical aeeikm and Iboie 0* prroperath rk p>4 
opmtira tmtroent are fnKnoy Uadnyut u 
compand to other rcccst, more doalkd ankks «a 
tV aobjen. 

Tbaastbor fada I rtrrse tV (nportaBeeaf ctrefj 
aarptk ran tf tbe krcaopra panlatjecyQrCambi 
rilbrr tbe peeoDenlira or porteperati Inatnnti 
aad ibia emiaMi micbf 1^ te (aslty or rartiw 
tcdaslqDe by tbe beirfaBer 
Tben la uolbfat fa iV tnl t nbUaliatt tbt 
autetanta oadeon tbe ^clet of tbebonk rreandnr 
\o loncrr seed tbe unJedM beafute ai lo V 
deilerity fa rnnovfac tbe peeper craft. NnrblWe 
further seed to (eui tV (lOnre of tale 

Tbe boob cooUisa so Drwfwiociple bat bdeveCef 
t eapialofai new meehaairal device Re far 
mscnai of aVfa foe craltfai narrr \mt. 


T JfE bools Awa/pw TrtaJmnl tf I /rrlira b 
pefaaariiy prearstalioo, fa boA fwm, cf tW 
tboo esars of laa pocme fwdwSUi, aad foe*- 
memfa mated lib -nyu \ few addfllooil 
fraphi re facfcjdcd t BQtkn the afae cf rar 
tbmpA to eryafaeJaa, boQi, Ind Ic" aigpoa. r»l 
puBCtan tmpeti(o, acne, pb u arts, tfaaota. 
mrofafitia, and otier cooditlona. Tbe (Etcaanra 
and Oterat re dutkma on the htter giccp art ro 
ineompiete nd mblradfac. 

TV term eaa pmrewe ia eery Vj 
bat tV definlUofl aervra adeqasiely lot 
eatwrlatant «-l>irTvt eoccrrBfaf tV raise cf n 
therapy Reference ia rapeatedir made W Uw utn 
toik*' ratoe cf -rayi Udi baa so factual (cu 
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PROGRAM rOR THC CLEVELAND CLL\'IC\E CONGRESS 
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aclivntics of the College and ofhcialh announce 
ihc appro\cd lists of hospiUls, cancer clinics, 
ho-pilals approved for graduate training m sur- 
perv and tlic surgical specialties, medical •trances 
m industra, and medical motion pictures 

PKI SinrNTIAL lltFTING \ND CO\VOC\TION 


EXECbTOE COMMITTEE 


Thomas E Jones, Chairman 
John W llollonaa, Sccrctarj 
Arthur H Bill 
Abram B Bruner 
John r Compan 
Clarence W Lnplcr 
Samuel O I recdlandcr 


C Lee Grabcr 
John h Hannibal 
Carl H Lcnhart 
Tliomas P Shupc 
\bmliam Strauss 
Oln cr A eber 

Theodore \ \\ illis 


The imjircssitc and colorful ccrcmon\ sur- 
rounding the reception into fellowship of tlic 1942 
class of initiates, the confemng of honomra fel- 
lo^sliips upon distinguished surgeons, and tlie 
inauguration of officers of the College for the 
1943-194^ term will take place on Tuesday c\en- 
ing in the Music Hall of the Public Auditonum 
Distingiiislicd surgeons from foreign countries at- 
tending the Congress will be introduced, and the 
presidential address bj the retiring president, 
Dr W I dward Gallic, of Toronto, will follow 
Apjicanng on the program will be the Surgeons 
Gcnenl of the Army, Nav\ , and Public Health 
Sort ICC, md the Cliief Medical Officer of the 
OlTicc of Civilian Defense The final feature of tlie 
ncning s])rognm will be the presentation of the 
1042 medical records prire avard to tint candi- 
date fur fellow ship who has, in the opinion of tlic 
judges, presented tlic most acceptable set of case 
records aiul the honor list of candidates wlio were 
ai iriled hnnonblc mention for their case records 
llic prme award of $500 is made bN Surgera, 
Gashoiooa \nd OnsTFTRtcs, to be invested in 
the name of the successful candidate for a life 
memliersliip m tlic College 


HOSPITALS AND REPRESENTATIVES 
Citj Hospital — Samuel O Frcedbndcr 
Cleveland Clinic Hospital— Robert S Dinsmort 
EvanRclical Dcacone*s Hospital — Obver \ Wcljcr 
Fairvicw Park Hospital — F H J IIcjTe 
Glenvallc Hospital — Jacob E Tuckerman 
Grace Hospital— \ L Biddingcr 
Huron Road Hospital — Benjamin B Kimmel 
I akeside Hospital- 1 redcnck R Mautz 
Lakewood Hospital — C Lee Grabcr 
1 uthcran Hospital — Franl S Gibson 
Maternity Hospital — W R Bamev 
Mount Sinai Hospital — Vbraham Strauss 
PoljTlinic Hospital — A 1 Spumej 
St Mens Hospital— John F Corngan 
St Ann’s Matcmitv Hospital- L P Monaghan 
St John’s Hospital- 1 arrcll T Gallagher 
St Lulc’s Hospital- Russell S McGinnes 
St A'mccnl’s Chantj Hospital- Oliver A Weber 
United States Marine Hospital— S A DcMartini 
Woman’s Hospital— B B CoUin 

a detailed program for Ihc'c master panel dis- 
cussions, indicating the subjects to lie presented 
and the leading participants therein 

In addition to the jiancl discussions on \\ ednes- 
dav evening, Captain Tredcrick R Hook, M C , 
U S N , will deliver the annual oration on surgerj 
— "Wounds in Combat ” 


EVM I DISCUSSIONS ON W AR bURGLRA 

Cnnantntion of interest on various phases of 
'urgcrv as related to llic war effort impelled the 
lloaril of Regents to change from llic usual jilan 
of holding M. V cril panel discussions simultancouslv 
on \ irimis s|)ccialired subjects to a program of 
iiMvUr panels that deal with the important 
I'lnH’' <i( w jr surgerv , to be held conscciitivclv 
NmiLar jianels proved to be most interesting and 
hntficiil during tlic “W ar Sessions" held bv the 
eullogi. lu Hvcnl Large cities during the carlv 
pin of the V ear 

Tins plan inaktN it possible for surgeons to 
allcnd all the panels Ample accommoilalions are 
honk 1 in the Music Hall of the Public Audi- 
mum for the large audicneei which will be al- 
rjelrd b\ thc-s: master panel discussions sclicel 
V In held each afltmoon, Tuesdav through 
f VI , and im AA'cdni kHv , Thursdav and I ridav 
rirn ig Jhe lt“iilers and rolhlmrators in the 
n will inetuelc surgeons in active 
^ntv'v eniiiient surgeams from civil 

' fink In the fnllmving [vages tlie re api*ears. 


lORLM ON 1 LNDVMLNTVL SURGICVL PROllI LMS 

>At the 1941 Clinical Congress in Roston, the 
‘Torum on Tundamcntal ‘surgical Problems ’ 
achieved a great success, and will igain have an 
important place on the program for the CIcv eland 
session Lndcr the chairmanship of Dr Owen H 
AA angcnslccn, of the Univcrsitv of Minnesota, a 
committee is preparing the program to be pre 
sented on AAcdnC'dav, Thursdav, and I ridav 
mornings providing an opportunitv for the 
voungcr men representing various univcr'itv de- 
partments of surgerv clinics, and hospitals, to 
prc-enl before a large surpaal meeting the im 
porlaiat results ol their clime d and c\5>cnmcntal 
research worl 

Dr AA agcnstcen comments as follcn - on the 
puijiosc of the program for ll c forum 

This portioa of the firogram, lastitutid Lv tht 
Hoard of Rcj^ciils I0 provide aa opjMi'tunuv lor tin 
prc^vnlalioa of ihv nvulis oi orenal clunral -'-d 
i.\|irntnenl d ri sra-ch esiabhvhcd 1* tU ir its n-st 
s,-sim a vrar ac" 3 rd ajgira s to have vat,sr ,) , 
1 V le ult In I It afo dn' a Jar„i su-^, isj ^ 
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U NDER the dlreciioa ol tlv Baird oi 
Regent*, t foor-diT pfQgmn b belBjt 
dcrrioped (or the ttlAj -oectnd >nnir<l 
Clinnl Control, to be betd In Oero' 
bi>d, Norember t 7 to n, »hh heKb^nulcn 
ftt Cle^'ellad Pohtic Aadharbzra. Ttu* ^ 
Urge luQdIn vhh lu Amu, Mule RiO Little 
“ntMta EiUnwoi. ud otfaer Luge provUes 
rxceptloDil ftaDtEex. to tlat *11 tedvitlo td the 
Coesrm, excepdnf the dinlttJ projniB, viD be 
boQM {q tiut Tbe p r t^m n of tbo 

Coe^mi ha geneni vlD m bajed opoe tbe euar 
medial tod eargiol probtem* uwag oot of the 
proMCUtkc of *a *Q^t c€ort to tbe v* 
empbublBf tbe need* of tbe npldty expitkfiiif 
metOoU ■enrico of tbe Arm;- *sd N vy eitb 
coDsUcntkn of tbe fpedil problras leoted to 
the locrculng ectivitie* for drfBio defente. 

eUXteU. FIOOIAIC 

The turgecn* of Ck%TbLod bivx orgimirdl, «Itb 
Dr Tbodoj £. Jonei ** dulrmui, ud Dr John 
W HoUemv u •ecretxry of tbe Coaunluee on 
AmosemenU. In tbe fdkrvlQg pige* tbae b 
preiented t pnlunhiio cUnic*) p o y i m •* pre 
pared by the coemnht^ cgcntolng of openthe 
Hkiir« ud demonitntioni tbit ii^ prwide * 
comprebeiisi -e ibcmbig <d tbelr riinWl tetWRks 
In ill deruitiuent* of w i r c r r it Wcjtem Re^erre 
Unb-criity School of Mmtdpe lod tbe ipprored 
hiMpitil* ot eVreUnd. Under tbe Irxdqihlp of 
ihi* comraittee u pro m uUve of tbe tntere*i» of 
lO tuTfiol ipediltlcn, complete lod varied 
pretjTiia t* iseored (or the UJ Coogmi. It wtQ 
be noted that the program lochidef tbe preaen 
utkn of tbe Iiint id noce* in dugoottlc methods, 
omati t pcocedarei, pre ud pattoperitfre cate 
M tbe sa jpca J pitlmu ClbW ud demoeetra 
tknt «Q1 bebeid in the hoiplul* on tbe citemooo 


CLEVEI AND_A WAR SESSION 


ofTooday Voveabefi? ud the tnoniiBti tof 
iflcuocos of the socceeding daji. 

The final cUnkal pro er s a to be prtJenttd it 
the CWvdiand bcipfuli rlD be in ap gt d to b- 
chnje a wide vtnetv of »nb;ect* In paml mr 
grey obuetrici ud cmecDlcgy fnctnm cd 
(Aw tjumu, orthoptic forgery arolaffalnr 
gerr neurwartrej thoraric wr gw y ephtiaJ- 
seJecy and ototar^-ngology Tbe praatatlaesil 
tb* bapftab under these deirififatioca *fll be so 
cuirUted that the rUtkig sutgeoo may derct 
hi* time to ihoae dlolo vUb tie tfedd 

aobjecu b ihkh he is moit loterrued. A rt(» 
p(cte deuQed dlaical pragram for eatb day vfi 
be posted in the ferm of bnUetlns at headocartm 
duriu the aftemooD of the preceding (ur sad 
dbtriSoted faj printed form taca taorntaj: 

QtxnAL USCULT 

Tltf CBtdcal CoQgresa sdll cpm vlth a gmcnl 
aMcnbly t headqnaiters t 9 yo oo Torsdir 
mornlog From the program, vfaldi sppean oa 
uother page, it will w noted that the speaim 
at this assonbly are leading figom in the war 
lime medical actiTitki. Tbe Sorgroc* Ceaml cf 
tbe \rmy N vy and PobCc Health Service, the 
chief of the medical dJriiloo of the Office d 
Gvffiu Ddase and tbe chairman s< tbe Dirtct 
log Board of the P ro e nm aeot and Assigui^ 
Service will be proent to (Cscthi the sctJTiuo 
of their rupeedvt branches of seriire. The pr^ 
dent of the Americu College of Sorgroo*, Pr 
R Edward Galbe of Torooto, will ireak * 
Medical ud Uc-pltal Service In tbe War" *^ 
win preside at this aiwmbly Tbcchalnimi ef W 
Board of Regents, Dr Irvin Abril, of bo'^rriSt 
wQl review what ha* been wcccmpCihed by ^ 
CoDegc b the 6eid of boepluJ *tanclafdlnli« 
daring *j rear*, and wQl report opea the 6c« 
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CANCER CONFERENCE 

A cancer conference, sponsored b} the Cancer 
Committee of the College, vnll be held on Thurs- 
da\ morning A report on an expenment to con- 
trol cancer of the uterus ^^lll be made Some of 
the surgical problems connected with pulmonar\ , 
abdominal, and rectal caranoma will be presented 
bi pioneers m this work Lessons learned from the 
expenences with cancer chnics by the College 
will be presented, as well as a report on further 5- 
}ear cures of cancer This cancer sinnposium will 
be of mterest not only to those who are mterested 
m organization for cancer control, but also to 
surgeons under whose immediate care cancer 
cases suscepbble of surgical treatment may come 

HOSPITAL STANDARDIZATION CONFFRENCE 

Major emphasis m the program for tlie twenty- 
fifth annual Hospital Standardization Con- 
ference will be upon wartime and postwar prob- 
lems Those in attendance will participate in the 
opening session of tlie Clinical Congress at 9 30 
Tuesday morning in the Cleveland Public Audi- 
tonum, which has been mentioned pre\iousl\ 
under the heading of “General Assembl),” and 
which will be addressed bj the Surgeons General 
of the Army, Nav\, and Public Health Service, 
and other well-knowm leaders in wartime medical 
activities The 1942 hst of approved hospitals, 
hospitals approved for graduate trammg in sur- 
gerv, and approved cancer clinics, will be an- 
nounced at this session b}' the Chairman of the 
Board of Regents of the "College, Dr Irvm Abell, 
who will also review the record of accomplish- 
ments of the College in the hospital field dunng 
twenty-fiv e } ears 

Emphasis will be placed m the hospital con- 
ference on the more scientific and technical 
phases of hospital care In order to cope with the 
problems created by wartime shortages, the pres- 
ent day administrator must have knowledge of the 
newer ideas and procedures that are being de- 
veloped in war medicine and surgery^ Surgeons, 
surgical speciahsts, pathologists, and anesthetists 
will, m a senes of panel discussions, present dis- 
euaions of the newer therapies in avihan and 
nuhtarv practice, stressing the administrative or 
service significance The obvious desirabihty of 
Complete co operation by the administrative staff 
cuechcal staff m the emergencies which 
“lay he expected in a war penod m^es this part 
oi me program of outstandmg interest to both 
medical and admmistrativ'e personnel Reference 
m made fot details to the hospital program appear- 
mg on another page 


Special attention is called to the Wednesda; 
evening conference on “Civihan Defense As Re 
lated To Hospitals,” which will be conducted b; 
Dr George Baehr This wuU be followed by 
round table discussion in which opportunity' wi 
be provided for obtaining authontative answer 
to questions that have arisen in connection wit 
the part of the hospital in civ'ilian defense 

The breakfast conference on “Inter-Amenca; 
Hospital Relations” on Wednesday momin 
should attract a large attendance in v'lew of th 
paramount importance of cementing medical ani 
hospital ties between the Amencas as a vital par 
of the “Good Neighbor” pohcy A breakfast con 
ference is also planned, it wiU be noted, fo 
Thursday morning, on “Hospital Public Rela 
tions,” m which three of the speakers will b 
representatives of newspapers, w'lth a fourth pre 
sentmg the hospital point of v'lew 

The program for the final day, Friday', open 
with a large general panel round table conferenc 
on ‘War and Postwar Problems of Hospitals 
The war has brought many new problems to con 
front our hospitals in rendering serv'ice to th 
patient These problems are in the mam mos 
difficult to solve and in fact some of them appea 
insurmountable The only way m which they ca: 
be approached with hope of a solution is to regar 
each one as a challenge to supreme effort m th 
all-out program to win the war The hospital 1 
contributing personnel to the military services 
but It must not let these losses weaken the healt 
defense of its community' In this conference way 
and means of overcommg the difficulties of mam 
taming adequate serv'ice m all departments c 
the hospital which contribute to the care c 
the patient wiU be considered 

In the afternoon of the final day there will b 
opportunitv' for choice between attendmg th 
panel discussion on “Evacuation and Hospitahza 
tion of Wounded m Theaters of Operation,” th 
conference on “Making and Evaluatmg Medica 
Motion Pictures,” or partiapating in the stud; 
tour of local hospitals 

The program throughout has been planned t 
interest all types of hospital personnel who ar 
concerned with directmg the course of hospital 
through the cntical war period, and of course thi 
includes the important group that serve as mem 
bers of governing boards 

SCIENTIFIC EXHIBITS 

Exhibits portraying the activibes of the Amen 
can College of Surgeons will be on display, am 
other national organizations have been offerei 
an opportunity to present exhibits showin] 
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tWqjfwrtnahr to bwofne tcqutlstfd «llli the w<»rt 
U maoy prodoctlve cEnfc*! tad «i*riintnttl In 
radcatofi l^roocfa tbc nntfara </ Ux coodtecm- 
CTUtlon « ttf lime llnx It Kcorded » oamier <rf 
rount, weB-intoed iuTfrou iWr EiU. e^^xxtonftT 
bmw* before t nitiowd mr^al or(uib)itki«. 


Id the put, do* tnlm^rtiilh- yoone tnr ^ wj u 
• fy t hire ltd ort reff ire r 


fcemd it Decmary i u re inn ork reretre tecne 
nitknbefcniDotbrr odkrvre before sorieou ooJd 
ddtB tt» hm them. The Ute 'MUkm j iUro left 
keeah-lhitUiertvloeaof (te end «p««« tbwiM 
be exchiDfTd frrely llh the eathraiicim of roatb, 
uh] tbit both M ud >aei g woald benefit or the 
bittn I the mibt, the moft oHfbMl raoliibQihKu 
t tntpry ire made br yottnf axn. Foe ibe bs*- 
p rov n ne n t of wtrgnj u weD u the eii£(hteunral 
of nrfeeiM Uh greyiDg hab ttid ol^ eJoqnenl 
Bvhi of i<K-Uids< renn it b beportist thil 
ycnaf. peodocthee nrgeten (n CQrfety be ptorlded ift 
opfMTtQsIty earir la Ihef careen foe aciK partki- 
patloe lo evnctoJ before ike re icr* of 

tfioe dimpen tWb^ enthndjuai 

Fttethencore carfeocM are aot loex tbe brat coea- 
panr for one iDotber S fr«>ea eeed the luhxlof 
i&diKOce artrtch comee fron imoclitkn « Ith noeken 
bi other behb of raedkioe. Eeoce peocr^mt <«>- 
Mitvtedrar after yeueedr (rocntke tDembenbiitof 
a Cke’auuled ftoop of mee coch u aarfeoea are 
Ekriy lo reretJ trteea of trttfs deficIeMe^ N 
frocpef medical oam cu «0<r botatlon kan<«Ith 
o«t exUbfUst ooskulabte rrideoret of t. 
Rerydriin the peat {mportaDce to nrceoet of (be 
[Be-fmaf ^hft aad Wtal wiateiuace to be galDed 
throuh amodathn Ilh feOow worken la tbe bread 
dornaui of loedid&e the Board of Reftou of tbe 
Amerlcaa Ctdlefe of Sorreoct* hat athoetard Inclo* 
aioo of papen « (enenl btereft to mty e oaa , rena 
udsf Iroa the proa of htretHfaxon b other pror 
toces cf aedkfee. Tb« Intemti of tbe veuboiUp 
of kr(e oqttafxatioa are aerred beat bf prermloa 
foe the moat orlffDa] aod rtinrelallBg papen that 
come vhhfn tbe acope of coeocni of Ua akditoet, and 
t^t ire pertinent to tbe ocsuloiv. It b ssimpaitaiit 
vhethcT the papm ODcne frem «ftMn the member 
ahip oe by favitatkie to iMD<aeiohen. 

ft b tW peef tre ed per pore of the aorglcal fonng 
t iltetopt t beta* befw its asaembtr each >eat 
tha beat that b new tn aor e er j Thb restare- hai 
had tbe hearty aopport of the profeaaora of aargery 
In tbe nedkaJ aduob of tbe American Blrmiibo. 
Tha intemt esasdeated is the brat pregna pee 
aented at bat rear^ meetio* saiiefts that the anr 
foetua vul come U> ba an utefral part of the 
f^nVal Coogrcaa of American CoO^ of S 
geooa. U tbeit ca be nalxed tha endeavor to brln* 
animaliy to the ClinKa] Coogrcaa tbe heat creatK-e 
thcQtfat and anginal ac hie ve ment b \oerkao anr 
grry tbe nrgxaf farDm mB coadniM lo perfoaiD 
saKol baetka- The aurgkal (ocoia nught mefl 
becotoe tha federated sarncaJ aodely of America 
embeadng, aa doea ti pretiaicaf prototype a nam- 
ber of rdaied ipeciahiei. Tbce a (treat Bred loe 


more fatlmite ccMiedinatioo bet rea ihr aceati 

peorw of the raricu rerpcal iprebUka Mck t, 

aaeatbeaU, ne u roa mg ei y onhri»du, rJ^iin- *u 
fwT tbomk rerxery ureki*ic nrgwy aid titj 
parent mother generaj urgery Tharerg^itreB 
b lerrtag I focia impoetaal notice ape* a raiiet 
btge trowp cf wing men b nniTerirtio *he m 
making aorth- hBe coenifbotinoi t the 

of wrger) Tbe tpooaora of tbe terem wr»h d 

bqx thii thb new rentare £D afoed eewbet 
men both ynong and cfd, threogth tW ab^ rup 

cf targrry a aaef of ootJet for the anwuaement •< 

the reaottj cf their bvnugatfcoi ^ aaraa] fra- 
fram, embracing oea icctaopbhmrati fa tk ler 
era! piuiincn of targery arel tk moat taigad 
IhcBght, in be ttraoire and reciprocafl} ad\(n 
tagma to participant and aadilor iLii- Sick a 
precrani bre b h tW cc ro eni •obaUare to andr hr i 
common bond the prognaal of tkc bnt n 

UDerkan lorgery and UaperlaJiin Keahretwief 
toeh an obje^rc looid fajfuae Into on haacbcnfl 
more cf tbe adentihe ootkxh andlcat aa bdckMr 
bwna apem Amerxaa Rugrry fta the bettn 
Thb)reroB onatryH t aar TheauAiafrer 
aargicaJ cbmci hare bm depleted and eieryooe 
chief cooeern b foonrd on tbe mr and tu recendJ 
proaerotkm. \rt h ia inpottasl that wfaabfe 
raeetl p coelbBe for the porpcBe ef bttiwtfaetaf 
foe (he annoanerment of sea inoad ka^Mgr 


Id ibettkctioe cf preaenULfauat thecsxIcaJ 
forum the CMBmiitn U pUed by origiiaBty af 
(hoiagbt aod iatereat Rggexted fa the th«nru 
Mbtfaibd the authcet. Each tpeni/r vIQ be 
aUcraed ten cnlmiln fca bbpramUtfao. ^;moDt 
tfllerealed b partkipatiac a the pregntm b fa- 
rfted ( Kod at ooce the title of hk preantitkm, 
ac co B ip anfad br tn ahatract of oot more than xo 
wcedi, t the &zigkaJ Fonfln, Acaefcafl CcOeie 
of S rgeocu, go Ea« Erie Street, ChkafB. 


gr»ora\ or rm to, tut hou; cm tdoit 
T be goieral profram of the Cotyere 
many fntumaf apedaihiieiTal t lnt*c»irpc*i 
»boae practice U Iinilted t ofThthalnaJop ao° 
otorUbobryogology Operaim diaica a»d de» 
crjitiatkaia rBI be itren dalW at tbe boapftab- 
Piorraata foe a tecta of rfhitaJ coo/emKe* «« 
Wednetrfay Thandir and Friday rooenl^ and 
panel diiciiaricni on Uetbeada) Tburedi and 
Friday ercnlnga at beadqtiartera wtD be f ccad » 
the lolknrinj pagea. At the momlM eeefere^ 
snbtaU of dniefy lolereat I tpeefadiaU fa t w 
fciliwnibedkciBaedfaBiKiIlrwp*- OnOtaaSeg 

apccklltti win lead the dfacnreiociJ and opp^ 
fihywfflt* prcrrlded ftx qoeatkau atid pi™«^ 

fW. Preceding each nwriiic* and evtnlnit»« 

aclected inotiai pktrat filoa related t tpeOU 
•abject! In tbeae beidi wDI be echUted- 
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CANCER CONIERENCE 

A cancer conference, sponsored bj the Cancer 
Committee of the College, will be held on Thurs- 
daj morning A report on an e-qienment to con- 
trol cancer of the uterus wll be made Some of 
the surgical problems connected with pulmonan , 
abdominal, and rectal carcinoma will be presented 
b> pioneers in this work Lessons learned from the 
experiences -with cancer chmcs bj the College 
will be presented, as well as a report on further 5- 
year cures of cancer This cancer sj'mposium will 
be of mterest not only to those who are interested 
in organization for cancer control, but also to 
surgeons under whose immediate care cancer 
cases susceptible of surgical treatment may' come 

HOSPITAL STANDARDIZATION CONFERENCE 

Major emphasis in the program for the tw'enty- 
fifth annual Hospital Standardization Con- 
ference wall be upon wartime and postwar prob- 
lems Those m attendance will participate m the 
opening session of the Clinical Congress at 9 30 
Tuesday morning in the Cleveland Public Audi- 
tonum, which has been mentioned previously 
under the heading of “General Assembly,” and 
which will be addressed by’ the Surgeons General 
of the Army, Navy , and Pubhc Health Service, 
and other well-known leaders m wartime medical 
activities The 1942 hst of approved hospitals, 
hospitals approved for graduate teaming in sur- 
gery, and approved cancer clinics, will be an- 
nounced at this session by’ the Chairman of the 
Board of Regents of the "College, Dr Irvin Abell, 
who will also review the record of accomphsh- 
ments of the College m the hospital field dunng 
twenty-five years 

Emphasis will be placed m the hospital con- 
ference on the more saentific and technical 
phases of hospital care In order to cope wuth the 
problems created by wartime shortages, the pres- 
ent day adimnistrator must have knowledge of the 
newer ideas and procedures that are being de- 
veloped in war medicine and surgery Surgeons, 
suipcal speciahsts, pathologists, and anesthetists 
vnll, in a senes of panel discussions, present dis- 
euKions of the newer therapies in civihan and 
niihtary practice, stressmg the administrative or 
service significance The obvious desirabihty of 
complete co-operation by the administrative staff 
with the medical staff in the emergencies which 
®ay be expected in a war penod makes this part 
° program of outstandmg mterest to both 
medical and admimstrative personnel Reference 
IS made for details to the hospital program appear- 
'og on another page 


Special attention is called to the Wednesday 
evening conference on “Civihan Defense As Re- 
lated To Hospitals,” which will be conducted by 
Dr George Baehr This will be follow’ed by a 
round table discussion m which opportunity’ will 
be provided for obtaining authontative answers 
to questions that have arisen m connection w’lth 
the part of the hospital m civilian defense 

The breakfast conference on “Inter-Amencan 
Hospital Relations” on Wednesday morning 
should attract a large attendance in view of the 
paramount importance of cementing medical and 
hospital ties between the Amencas as a vital part 
of the “Good Neighbor” pohev A breakfast con- 
ference IS also planned, it wiU be noted, for 
Thursdav morning, on “Hospital Pubhc Rela- 
tions,” in w’hich three of the speakers wiU be 
representatives of newspapers, with a fourth pre- 
senting the hospital point of view 

The program for the final day, Fnday, opens 
\\ ith a large general panel round table conference 
on “War and Postwar Problems of Hospitals ” 
The war has brought many new problems to con- 
front our hospitals m rendenng service to the 
patient These problems are in the mam most 
difficult to solve and m fact some of them appear 
insurmountable The only’ way’ m which they can 
be approached with hope of a solution is to regard 
each one as a challenge to supreme effort in the 
all-out program to win the war The hospital is 
contnbuting personnel to the mihtary services, 
but It must not let these losses weaken the health 
defense of its community In this conference ways 
and means of overcoming the difficulties of main- 
taining adequate service in all departments of 
the hospital which contnbute to the care of 
the patient wiU be considered 

In the afternoon of the final day there will be 
opportunity for choice between attending the 
panel discussion on “Evacuation and Hospitahza- 
tion of Wounded in Theaters of Operation,” the 
conference on “Making and Evaluating Medical 
Motion Pictures,” or participating in the study 
tour of local hospitals 

The program throughout has been planned to 
interest all types of hospital personnel who are 
concerned with directing the course of hospitals 
through the critical war penod, and of course this 
includes the important group that serve as mem- 
bers of governing boards 

SCIENTIFIC EXHIBITS 

Exhibits portraymg the activibes of the Amen- 
can College of Surgeons will be on display, and 
other national organizations have been offered 
an opportumty to present exhibits showing 
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ptiM of tbdr wKt Aho tbm trffl be b<lMdial 
eriilH a demoottratinc loae pAaja of factue 
wort, boDC lorcoena, and irfrlgwitfan »ne*- 
tlma. TTie Office of CMEu Oefoae wfll have «o 
cJiIbUr*mn>4rig tbeopmtiaaolaa cmerie a c y 
medical acrTfec partiaJai^ tbe IrealioHvt U 
boms, aod wort lo fornwctlno wuli bkud phjma 
baota. 

LUtXOAD TlAXtKirrATlOJ. 

^tOe Qo ipedal nta ha%t b«tt arrUnarticd lor 
the Cb n ka l Ccottm fa Ckrebnd b> the 
raliruds of the United StateaartdCaoada mmd 
trip tkteti to Ov-clarLd. told at leM than douUt 
tbc rtfolar ooe way fare, wQl be artUabte fnxn 
all pofau fa the United States u>d No 

certl&atet are reqolred. Retniri limit and 
ot-cr prfvDcja oo auch rouod-tnp tkieu are I»- 
ml bat are not tmlform fa aQ lectloDt of the 
coontiT Surgeons nhanla* to atte^ the Cem- 
freti ihonld cocunh local tiew anenu fa advanx 
^ the meeting for complete huormalloQ at to 
faro, roatei, ttopert-ET povfle^ etc. It b In 
portant that puUman resenatlm be made at tbe 
eaibcxt date a* tise raJlroada are bamfifaf 

a UjTe aaoant of paweoj ie x tnffir ThesocBO- 
tkn u made that trarvUeo wQJ find (kytitDe trains 
wlthfa an ares of M to $eo miles from Oerelaad 
■re less cr qa d e d than ai^ trafai. 

wnocAi itoTiox ncrutu 
DsBy pnseatatioo at bcadqturten of a krR 
and varfadjpragram of sarxical Dotko pictorcs is 
planned. The latest avaUahle filmi, on a wkk 
Tarictv of aobjects of fatemt to the a m ge uo , wlU 
be locWed Both aooad ai>d silent atandarciaad 
color fihnt that ba w been approred by tbe Com- 
mittefi ce Mcfficat hlotiw Pfctuies wDl be 
shown. 

Ati% Ajccx McisiaATtoa Axo aiaiTaATTOoi ms 
Tbe hospitals sitd medksl school of Oerelasd 
aSord acccdmodatloos (or a lar^e nomber of 
-ishlngtitrgroos, bat uendaoce mast be Hmhed 
■t the iTrfitti to the mnnbcr that can be comfort 
ably acconuaodated It b expected, therdore, 
that s a t g e oBS who wish to attetxl the Coofreia 
wQl i c ^ er In sdvancc. As fa previoui ^xara, ad- 
to and detnoostrstlons fa the hos- 

pitals and to certain of the sdenllfic oeetfags at 
neadtjnartm wQl be controlled by njesns o! 
tickcu btued lo the vbitmg wreecos on appli- 
catknattheregtstratkmdesk Thispbnfroridei 
for the dbtribulKm of vWtofS od helps to lasare 
igalnst u r auu w dl nt Sargeoos are nrged U> co- 
operate fa ntaUng the dltdc ticket pkn a »cce*s 
In accordance with resolntioo adopted bs tbe 


Board of Repiu, fdlowa of the CcBegr .k« 
does are paid to Pecembe ji jjni faiifata d 

tlwdasaof and fellcnn fa Bffiury lerritr 
wiD aot be rtgulred to pay a regirtnlleB Ux far 
the IW2 Oiiucal Congreia. For eodoned fatir 
ondidsles tbe Ice b tj oa Snrwoos, not ikkm, 
who ttcod as favUed gnetts ol tfa Ctflrtt, a® 
para ingbtratloQ fceoffiojaa 
For pnrposes of Ideotlficalkoat the rrrimaticn 
desmeOcm fboold presoit thdr Icllonfap onh 

ThoK Wirpwss who pay the rtjblradoe Ire k 
advance wu lecciTe a formal rece fat vhich tky 
wili exchange for a gpi er al admbsfao card spea 
pnsenutfao at the regbtratko dcsi. Id the fin ^ 
land Publtf Audltorh^ 

utUJgcAtTEts— itarocti conamov 
Ueadqaarten for the Coogress wQl le crtih- 
Rshed at the Public AixCtonain, which aicnb 
aflnwral fsrlUtiea (er sccoesioodaUsf the C«s- 
gn-m. All activities ctccpt the dl^ st the 
hc^tab win be bdd In thn boQdlog. 

The Tedxokal EihlbiiWt, Ingctto with th« 
Tcftantlcm and dfalc ticket desk, wQlbwlacUed 
fa the arttu on the main floor of the Aadhorfas. 
The daBy dfaiaU pogna win be pefaed then, b 
tbe fono of boDeiins. LearCng ra a rrubri gtn ef 
■aifkal fastnoesU and aen&a, ntnreN dn»- 
lags, pharmaceiitlcaii, opeotfay room eq afa nseat, 
I rar pparaloe and MspitaJ eqtdpmest ef all 
kfacls, as wtB u pablisbcn of medial boolj w 3 
be represenled fa the exhibition. \n onportnahr 
for cartful faspeetkn of tbe btest pcooncts ef til 
Ibose lodostries which are aidlog the work of the 
aurmn and the boapital, will be prerrided for the 
vurtfag nrgroQS and bo^tal penenorL 
CUtlLAXP BOTXU AXP THUX 1 4TU 
Cleveland has many first-class hotels, several 

vl thin wallfag distance of tbe Puhbc A iH&erism, 

pTO’vidlsi ample hotel fadlltlcs t reasmaUe 
cates. It Is wgKSJed that rescmiloo of bold sc 
coaunodatiops be nude at an early date. 

ISel 

ASctIow, eVsUr at East jSktt. t )o tr** 

Aaditomi, St. Oik tEMtSthSt *.« ^ 

Carta- Piwlrwct t Ea*j *tli St S" * W 

a»%»U*d.ISUieS<t»T* J« 

)Ii3Cendr«,6 S>p«n>rA 'v E tx* 

Lai« SWa, 506 Eilrrwaur t e. J ^ 

Saw tWlodam, Eacad at Ea«t arf S* ao j ao 

Otsmd, S^wrlor at Eaat oth St- r* *** 

S w rT csan , East BtnL aad East c-Jtk J®* *• 

StatkT EacU at East ni &( 

Todor Ajtaa oOOo Carwede At# J 3 “ I* 

tSada Pari MaoEX EartLaatal 

Ea« niSt f*" ^ 
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ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 


Tuesday, g 30 am —Music Hall, Public Audtionum 
Opening Session of War Co^ess— General Assembly 
W Edward Galue, M D , Toronto, President, Amen 
can College of Surgeons, presiding 
Presentation of Report of Field Activities of the Amencan 
College of Surgeons for 1942, and Summarization of a 
Quarter Century of Hospital Standarduation Irvin 
Abell, M D , Lomsville, Chairman, Board of Regents, 
Amencan College of Surgeons 
Hedical and Hospital Service m Canada Dunng the War 
W Edward Gallie, M D , Toronto 
Umted States Army Medical Service in the War Major 
General James C Magee, Washmgton, Surgeon Gen- 
eral, United States Army 

Umted States Naval Medical Service m the War Rear 
Admiral Ross T McInttre, Washington, Surgeon Gen- 
eral, Umted States Navy 

The Health of the Nation m Wartime Thomas Parran, 
M D , Washmgton, Surgeon General, Umted States 
Pubhc Health Service 

Civilian Defense in Its Relation to Medical and Homital 
Service George Baehr, M D , Washington, Chief 
Medical Officer, United States Office of Civihan Defense 
The Procurement and Assignment Service Frank H 
Lahev, M D , Boston, Chairman, Directing Board, 
Procurement and Assignment Service 


Tuesday, 2 00 pm — LMe Theater, Public Auditorium 
Rev Monsignor Maurice F Griffin, Cleveland, pre- 
sidmg 

ifamtammg Our Voluntary Hospital System During and 
After the War Rev Monsignor Maurice F GRirnN, 
Cleveland. 


Adjustmg Hospital Administration and Services to War 
and Postwar Conditions James A Hamilton, New 
Haven, Conn 

Meetmg the Medical Personnel Needs of the Armed Forces 
and Mamtaimng Adequate Medical Services m Civilian 
Hospitals Frank H Lahey, M D , Boston 
'i?®hng the Nursmg Needs of the Armed Forces and 
Mamtaimng Adequate Nursmg Services m Civilian 
Hospitals Julia C Stiuson, R N , New York 
Maintainmg Medical and Nursing Services m Canadian 
Hospitals Dunng the War G Harvey Agnew, M D , 
Toronto 


Wednesday, y 45 am —Statler Bold 
BreaHast Conference on Inter-Amencan Hospital 
Kelations W Franklin Wood, M D , Waverley, Mass 
presidmg . 

Pl^ for the Promotion of Inter-Amencan Relations 
p Lamela, San Juan, Puerto ^co 

P.^^c^Bsion Opened by Donald C Smelzer, 
A> U , Philadelphia 


Wednesday, g 30 am —LMe Theater, Public Auditorium 

R^uirements, Orgamzation, and Operation o: 
Plasma Banks Sidney O Levinson 
'I D , Chicago 

S'® Problem Under the Acceleratec 

^Tmnw I’rogiam C D Creevy, M D 


The Problem of Mamtaining Adequate Supphes and 
Equipment for Civihan Hospitals Dunng the War 
Everett W Jones, Washmgton 
The Problem of Maintainmg Adequate Medical Records 
m Civihan Hospitals Dunng the War, and Its Solution 
Christopher G Parnall, M D , Rochester, N Y 

Wednesday, 2 00 pm — Little Theater, Public Auditomm 
Panel Discussions 

The Responsibihty of the Administrative Staff of the 
Hospital m Deahng with Common Emergency Proce- 
dures Conducted by Fred G Carter, M D , Cleve- 
land 

Posttonsillectomy Hemorrhage CarlH McCaskey, 
MJD , Indianapohs 

Respiratory Obstruction Reqmrmg Intubation or 
Emergency Tracheotomy Horace E Mitchell, 
M D , Cleveland 

Sudden Collapse of Postoperative Patient Due to 
Pulmonary Embolus Marshall Davison, M D , 
Chicago 

Emergenmes Ansmg Dunng the Administration of 
Anesthesia Ralph T Knight, M D , Minneapolis 
Acute Cardiac Attack, Coronary Thrombosis Roy 
W Scott, M D , Cleveland. 

Sudden Collapse on Operating Table Gilson C 
Engel, M D , Philadelphia 
Hemorrhage — Acute and Postpartum Ralph E 
Campbell, M D , Madison, "Wis 
Acute Poisonmg Charles W Myers, M D , 
Indmnapohs 

Wednesday, 8 00 pm — LUtle Theater, Public Audtiorium 
Special Conference on Civflian Defense as Related to 
Hospitals Conducted by George Baehr, M D , 
Wasmngton 

General Statement from the Office of Civilian Defense 
George Baehr, M D , Washmgton 
Relation of the Medical Officer, Civilian Defense Region, 
to the Hospital John S Coulter, M D , Chicago 
Arrangements of the Umted States Pubhc Health Service 
and the Office of Civdian Defense for Providmg and 
Financmg Medical Care for Civihan Casualties Dean 
A Clark, M D , Washmgton 
The Estabbshment of Emergency Base Hospitals Henry 
N Hooper, Washmgton 

Round Table Discussion Conducted by Robin C Boerki, 
M D , Philadelphia 

Motion Pictures Emergency Medical Service and Med- 
ical Aspects of Chemi^ Warfare. 

Thursday, y 4$ am — Statler Bold 
Breakfast Conference on Pubhc Relations m Wartime 
Malcolm T MacEachern, M D , Chicago, presidmg 
Hospitals m the News David Dietz, Cleveland, Joseph- 
ine Robertson, Cleveland, Howard W Blakeslee, 
New York, Thaddeus Allen, Chicago 

Thursday, g 30 am —Little Theater, Public Auditorium 
Panel Discussions 

What the Hospital Administrator Should Know About 
the Newer Procedures and Therapies Developmg Dur- 
mg the War m Order to Provide Adequate Services 
for War and Civihan Injunes Conducted by Everett 
I Evans, M D , Richmond, Va 
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GENERAL ASSEMBLY— WAR SESSION 

Tuesday, g 30 a m — Music Hall, Fubhc >iudi(oruim 
W Ed\\ard Gallie, M D , Toronto, President, American College of Surgeons, Presidmg 
Presentation of the Report of Field Activities of the American College of Surgeons for 1942, and Summariza 
tion of a Quarter Centurj of Hospital Standardization Ir\7N Abell, M D , LouisviUe, Chairman, 
Board of Regents, American College of Surgeons 
Medical and Hospital Service in Canada During the War W Enw ard Gallie, M D , Toronto 
United States Army Medical Sen ice m the War Major General James C Magee, Surgeon General, United 
States Armv, Washington 

United States Naval Medical Service in the War Rear Admiral Ross T McIntire, Surgeon General, 
United States Na\^ , Washington 

The Health of the Nation m Wartime, Surgeon General Thomas Parran, M D , United States Public 
Health Semce, Washington 

Civflian Defense in Its Relation to Medical and Hospital Service George Baehr, M D , Medical Direc- 
tor (R,), U S P H S , Chief Medical Officer, United States Office of Civilian Defense, Yffishington 
The Procurement and Assignment Service Frank H Lahey, M D , Boston, Chairman, Directing Board, 
Procurement and Assignment Ser\nce 


PRESIDENTIAL MEETING AND CONVOCATION 

Tuesday, S jj p m —Music Hall, Public Audihnum 
W Edward Gallie, M D , Toronto, President, American College of Surgeons, Presiding 
Processional— Officers, Regents, and Honorary Guests 
Invocation 

Address of Welcome Thomas E Jones, M D , Cleveland, Chairman, Committee on Arrangements 
Introduction of Foreign Guests Arthur W Allen, M D , Boston, Vice Chairman, Board of Regents 
Representing the Medical Department of the United States Army Major General James C Magee, Sur- 
geon General, United States Arraj , Washington 

Representing the Medical Department of the United States Navy Rear Admiral Ross T McIntire 
Surgeon General, United States Navj , Washington ’ 

Reprinting the United States Pubhc Health Sennee Thomas Parran, M D , Surgeon General, United 
1 States Public Health Service, Washington 

Representing the Office of Civilian Defense George Baehr, M D , Medical Director (R ), U S P H S 
Chief Medical Officer, United States Office of Civdian Defense, Washington ’ 

Address of the Retinng President AA^ Edward Gallie, M D , Toronto 
Inauguration of Officers 

President Irvin Abell, M D , Louisville 

First Vice President Leland S McKittrick, M D , Boston 

Second Vice President F Phimzy Calhoun, M D , Atlanta 

”«^tation of Initiates for Fellowship Arthur W Allen, M D , Boston, Vice Chairman, Board of 
■Kegents 

Conferrmg of Fellowships bj the President Irvin Abell, M D , Louisville 
oafemng of Honorary Fellowships The President 
edical Records Prize Award Frederic A Besle\, M D , Waukegan, 111 


FORUM ON FUNDAMENTAL SURGICAL PROBLEMS 


Wednesday, Thursday, Friday, g 00 a m lo 12 30 p m —Music Hall, Pubhc Auditorium 

atation of the results of chmeal and experimental research on problems related to general surgery and 

^urgical speaalties being currently conducted in many of the medical schools, dimes, and hospitals 
kOcc page 529 ) ^ 
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SURGERY Cn'VECOLOC\ AM) OBSTETRICS 


EVENING SESSION 

<.-00 ^ irWJ Paiik AmiiUrimm 

IiTT^ \»tu, >LB IcK&s'i^ Prrtideat. Wtkma CeJkfe ol S«fi«>Of, Praidii*. 

^ Sonuy Wcmub Ift Combat. Captiia Fustjtrt R. TIoog, 5LC, P S \ OUiivl, 
Srmpodnm— IfetDoJ ci the War 

rrrreolxTeAapfrtio/TropfeaJDtafaart. CapUloC^uujilSnTHonoy iLC,UJ..\ T\utett*. 
The IMwiOT l)ma* Probtm iSa Arajr CtJopri Occt J ifoaotf, iLO, US_\ IVuJtajrt-i 
The Gjdtrol o( \ewrml Diwue ta the \my Ueotn*nt C«V»d T B Ttn-oi, )I C US K 
IVaahlofton. 

Crwrokcr tod Ol^trtrfca b Thelf RHalloo to the War Jayi* R. Slax^a, MJ) nmforiCeni. 


CANCER SVMPOSIUi! 

Tbmdfj ^oos^—ZUtmC PtMic AaJdtrijm 
Fti’^tE. \oinu iLD Nnr\ort Otalnnaa, Caneer Commhite PrtaJdInf. 

Report o( w Rtpcrimeat to Coacrol Caoeer ol the Uteraa by Mcaoj ol r'erfexllc PeWe EoBjaatJi*! 
CiTBtarr* ILD ItiLwidpbla. 

Ted^iiicaJ DlSaJtlei ol LoocSarpry b Um Cukoer Ratteat v{(h (^nildcntiaa ol the ^nettbnla tVb 
leffiL Cruts \.Gtuuc,>LD ScLocda. 

Aaeaded Ctaca Sutbtia. T^ovu DorTTCu* Pb D Nrv'\wt. 

Rxtndioc SorterT (ot Abdo mi nal Cardnmta. ALEXa-no Bar'oame D Qiliafx 
Somy ol ProUem Oraaected vtth Cancer CBnici Ca;<tila Catitn A. TCuTiue UC, 
\ttuua. 

nreyn Cunt ol Cvtcsr Borvte C C oviu, 31D Oikajto 


PANEL DISCUSSION'S 
TmI y •00 fm ~JImsU UtH, PmHU IWt/arua 
Tmtxnent ol Tntmtatfc Shock. Unco Blauick. 3LD BaJbmorr rml<nji*. 

StalOBcnl ol ITobletnai>d ConridentkMolEJLrty Sltn*- DaixatB Pnitmu, 5LI> CUeico 
FhiSd A<5nusd»tiat«o— Quality aad QaanUty HrvaT \ HaaKrca, D Detroit. 

Uae ol Toaxnlqort, ol Heat, a^ ol CqU. tvao Buukt 31 D Bahlaore 
Vseatbeala h) ShcA. JTC it K. Bucxxa. 3IJ> Boatoe 
Trealmest ol Bmna. AixaiD BtAWicr, iLD BaWmore, PraitnBf. 

GeoeraJ Trettmeot. JtntTS £. RsoADa, 3IJ) rhJUrfelphta 
Local TnaimetJt 

Taxmk Acid. Rc^i D McCiraa, il D Dwrat 
Trifie Dye*. RoatarlL Auiairs,kfJ) Boatm 
SuUocaarfdca. Ltarf R Daaarrnrr II D Cbka^ 

Some PhyafcaJ and deaucal Aapetta of the Local Tmtejent d Boraa. Fiaw C Soraitirtt 
ILD B<Qe%nie S J 

Pretcon Dceatinp Stio^ L. Koca, 31 J) Qucaco. 

Eady SUn-Graltlnf E*aL C PAtxirTT M D Kaaaaiaty il 
Bk»d and Blood S batjttttea. AirtiK Buioc*. M D Baldmorf Piwicaijr. 
tl'bole Blood. Michaix E. DiBarrr ALD New OrVaai. 

PUima and Senna. Roarar Lota, MJ) NewAort 
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Albumin Charles A Janeway, M D , Boston 

Army and Navy Packages Lieutenant Commander L R Newhohser, M C , U S N , Bethesda, Md 
Other Substitutes Robert Elman, M D , St Louis 

Combating Chemical Warfare Alered Blalock, M D , Baltimore, Presiding 
Bums John S Lockwood, M D , Philadelphia 

Gas Poisonmg, Decontamination Centers Milton C Winternitz, M D , New Haven, Conn 
The Emergency Treatment of Casualties Captain Edward F Lewison, M C , USA, Edgewood 
Arsenal, Md 

Wednesday, i oo p in — Miistc Ball, Public Auditorium 

The Treatment of Wounds Allen O Whipple, M D , New York, Presidmg 
First-Aid Treatment 

Definitive Treatment Frederick A Coller, M D , Ann Arbor, Mich 

Hospital Treatment, Early and Fmal Captain Frederick R Hook, M C , U S N , Oakland, Calif , 
Colonel Norman T Kirk, M C , U S A , Battle Creek, Mich 
Infected Wounds Frank L Meleney, M D , New York 
Clean Wounds Mont R Reid, M D , Cmcmnati 
Urological Injunes Charles C Higgins, M D , Cleveland 

Abdominal Injuries Roscoe R Graham, M D , Toronto, Arthur W Allen, M D , Boston 
Injuries to Blood Vessels 

Injuries to Penpheral Nerves Henry C Marble, M D , Boston 

Thursday, 3 oo pm —Music Ball, Public Auditorium 

Treatment of War Injunes to the Chest Evarts A Graham, M D , St Louis, Presidmg 
Sucking Wounds and Open Pneumothorax Evarts A Graham, M D , St Louis 
Wounds of the Heart Isaac A Bigger, M D , Richmond, Va 
Wounds of the Lungs 

Combined Thoracic and Abdominal Wounds Claude S Beck, M D , Cleveland 
Pulmonary Tuberculosis in Soldiers 

Thursday, 4.43 p m — Music Ball, Public Auditorium 

Incsthesia for War Surgery Ralph T Knight, M D , Minneapohs, Presiding 
Anesthesia Used at Pearl Harbor 

The Place of Intravenous Anesthesia in War Surgery John S Lundy, M D , Rochester, Mmn 
The Place of Spinal and Regional Anesthesia m War Surgery Major Charles F McCuskey, M C 
USA, San Francisco 

The Place ol Inhalation Anesthesia in War Surgery Kenneth C McCarthy, M D , Toledo 
•Vnesthesia for Special Surgery and Special Situations Ralph T Knight, M D , Minneapohs 

Thursday, 8 00 p m — Music Ball, Public Auditorium 
Lieutenant Colonel Robert H Kennedy, M C , U S A , Washington, Presidmg 
efngcration Anesthesia for Surgery of the Extremities, Lyman W Crossman, M D , New York 

ration on Fractures and Other Traumas Amputations Colonel Norman T Kirk, M C , U S A , Battle 
^reek, Mich 

Discussions on Fractures 

Fractures and Accompanjnng Injuries of the Hand Leader Henry C Marble, M D , Boston 
Collaborators Condict W Cutler, M D , New York, J H Couch, M D , Toronto 
Fractures into the Knee Joint 

Compound Fractures Leader Wallace H Cole, M D , St Paul 

Collaborators Fraser B Gurd, M D , Montreal, Gu\ A Caldwell, M D , New Orleans Maior 
R Arnold Griswold, M C , U S A , Atlanta ’ ^ 
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COiflllTTEE ifEETDvGS 

larrt \scu, kLD toaimQe CbalrBU Board of Rermta. rraldsi 
STATE A-SD PRONTNCIAJ. JTOICL^^ COiikimXES 
rrWacW vyo jm.^K^C PaMe iwdn^rm 
StateoKBl br Ok Chalraiaa of tbe Board of Rcfrata 
Seiertioo and Appolntmeat of Joffirtarr CoounlHre* 

Prec«htre b DaSof wflh Jndkiaxy Caw 

Type* 0/ Caw Referred to the J darfarr Cocnftteei. 

Dbcwaioa bv Fdlow a»d Refnu of the CoOrpr 

ST\TE iVD PROHNCIAL EXECUnxi: COJIWITTEES 
ir«d*»dj ro-tjo ■ — fC*w C PaWic lafftwaw 

SUtnnenl by tba Chairman ol tW Bt*id of RettfiU. 

W T Srtaitw Hdd tn ^ and nan* foe Meetlofi In 
Dbcoaaion br the Fettsw and ReijenU of the CeOnir 

CREDENTI\U 5 COMlffTTEES AND COJIJJITTEES ON APPLICANTS 
ITrfwdJy Cjoaja— RawC P»*fk iaftirrfw 
StaUweat by tiK CXahmaa of the Board of RefenU. 

SoaHaaiy of VxaA of CredentbJ* Cotnmllleef and Coeajamee* 00 A p pb can ta. t« 
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The Junior CamSdiie 

twniki* by the Feflo** and Rrt«“ f** CoOeie 
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OPHTHALMOLOGY AND OTOLARYNGOLOGY 
GROUP CLINICAL CONFERENCES 
Wednesday, ii oo a m 

Perforating Wounds of the Eyeball Thouas D Allen, M D , Chicago, Presiding 
Collaborators Daniel P Hornbogen, M D , Marquette, Mich , Bernard J Larkin, M D ,Indianapohs, 
Frederick 0 Scmt'ARXz, M D , St Louis, Walter S Atkinson, M D , Watertown, N Y 

Prophylaxis and Therapy of the Common Cold Albert C Furstenberg, M D , Ann Arbor, Mich , 
Pfasiding 

Thursday, ii oo a m 

Surgery of Orbital Tumors Wiluaii L Benedict, M D , Rochester, Mmn , Presiding 
Collaborators Walter E DandYj M D , Baltimore, J Grafton Love, M D , Rochester, Mmn , 
Donald J Lyle, M D , Cmcinnati 

Management of Acute Respiratory Obstruction Specifically Related to the Larynx and the Tracheobronchial 
Tree. Chevalier L Jackson, M D , Philadelphia, Presiding 

Friday, ii oo a in 

Chemical Injunes to the Eye, Including War Gases Conrad Berens, M D , New York, Presiding 
Collaborator Elbert S Sherman, M D , Newark 

Otitic Comphcations of Skull Fractures William E Grove, M D , Milwaukee, Wis , Presiding 


PANEL DISCUSSIONS 

Wednesday, 8 30 p in —Rooms A and B, Public Auditorium 
Traumatic Unilateral Lens Injurv Daniel B Kirby, M D , New York Presiding 
Treatment of Wounds of the Neck 

Thursday, 8 00 p m —Rooms A and B, Public Auditorium 

Extra Ocular Injunes William L Benedict, M D , Rochester, Mmn , Presiding 

Collaborators Harry S Gradle, M D , Chicago, Albert D Ruedemann, M D , Cleveland, Brittain 
F Payne, M D , New York 

Treatment of Bums of the Face Gordon B New, M D , Rochester, Mmn , Presiding 
Collaborator Alfred W Farmer, M D , Toronto 

Friday, 8 00 p in —Ballroom, Public Auditorium 

Treatment of War injunes to the Skull Howard C Naffziger, M D , San Frannsco, Presiding (See 
complete program on page 538 ) 

Treatment of War Injuries to the Face Robert H Ivy, M D , Philadelphia, Presiding (See complete 
program on page 338 ) 



540 


SURGERY CYNECOLOOV AND OBST E T R ICS 


ASSEMBLE OF INITIATES 


Taesitj t oo /•■i/fc 4aU|«rIui 

W Edw «nG*tui,lfD Torooto rtrOAmt, Pml<Eaf. 
rwtMloBi! Rfx«U, »iul OtrTCTuort. 

Oproin* RenuAi. W Edwaui Ouxn, ^LD Toronttf PresidraL 
Tbt Profnm of tb« liarrfeu CoQirt< of Sorfcoot. 

TSe Dtparttoeot of CUrJeiJ Rrtoarch C«fw Fnrtvm *od Other Trxaeu fUII of ih* \rt »»d Scfcr 
of Sornry Bomtt C Ciowxii, >I D Chfc»<i> Ajwcfate Directot 


IfcwpitUSundanilziUoa IVMS««fow CcUoMt TciliOfit fa S^qpsr wwi Dnskn»\*flhmiT 

ResoLTCh M LCOUfT ir^cEACBt*-*, iLD CWc»«o t^aodat riirectot 
The FeGa*thIp PWft Rcdul br Isltiatn 

FdkrwiUp In th* Coflet* I» T» \»ru, iU> Looinffio- Quirnan, B«rd of Refnt*. 

Si|7ihif cf the FeOtmhlp RoIL TV Initiate* 

Reeeptkn br the OtVen and Rofcntj for the Initiate* and Fefktn and loraVn of tVlr {mSa 


ANNUAL MEETING BOARD OF G0\T:RN0RS 

ITedaeafa; Jn» if —SJajitr Had 

lint Vnu, 51 D LockrlDe Preffetent, Asterkaa Cofirxeof ScrjiKa*. Pmfduix 
Statetaest hr the Cbafrmu d the Board of Refntu. Icn Krtxt^HD LouIirlOt 
T>Tiei of Problem Ennumtered br (be AdmIfibtitUve Board od tV Ontnl CocetcdUee m Cndotsah 
tad ICethod* of Dcallnc Itb Theta Fuatuc K Buirr D W aokrtta Secreurr' Muau T 
UacExcanx iLD Gucar^ Cbairma, Vdttlimuatl Board Boiniaji C Ctomi, MD 
CUoffO VTee VdvilnaOee Board. 

Dbeauioa b; the Oottstw* aad Reteeta 


ADJOURNED MEETING BOARD OP G0\ ERNORS 

Tk*nt4j 1 jef^—UmrttOtB P Uw AiUiitn m 
Report of Committee os Soad&atiaB* to the Board of G orcrnoet 

ANNUAL ilEETINC FELLOWS OF THE COLLEGF 

Tkmni 7 f m.~iIuU Hall PuMu tWiWaar 
(avTS 'ta (Xi M D LotuavfOe rreaMmt, Acserks Coflete of Soryeoea, Preri dln ^ 

Report of Commiltee oo NonmatioM to the F Qcnm. 

Ubrarr sod Departraeat of Utcrary Reaearrb Mna L M earrurrx Pam Chkxfo Uhnnan. 
rmaaoal Report DauAJ B PaDtnrxa, 51 D Cbkafo Treaaartr 

Departmental Report* ( ) Uo^Ul Stas dardm don. (b) Uork of Credentlala Commit leet, CoomlumK 
Anpficaat*, and Owinrittee oo Htflory Kerlrv*. ( ) Wax SestloQ*. (d) SJedJcaJ 5Io<ka Pietarw 
( ) PeUk Reletiacta. 5IaicCiUf T 5facEacm 51 D CUrafo Aaaodate Pimtor 

T rarmtu m .»tniTp»ry—r.gieTaI Snidery and the Sm-ricaJ SpeoaJtiea. Daixas B PancfTt*, 5LI> 
Cbieafo Cbainsaa, CommUtet on Oradwte Trataisf m Str ^ rT 
i i.n e( the Art and Sdeoc* of S r*er> Caoaoc Cette, 51 D ClmTUad Cbalnnaa, CoomiJHrt m tk 
Hall of the Vrt and Soene* of SorieiT 
LesHuttrt oo Cancer Fea’Ct E. Asaie, 5LD New \ort Chairman 

Comminet oo Fractam od Othe Trasma*. Llestmast Cofcmd Rdatrt H Ruchutt U C, C.*-' 
^aahmftoo Chaitmait 

Departmeol of Oinkal Rmeardt Bowit a* C Caoancu, >LD ChKar> ViaDoale Director 
CofWje Admnuatratmu. FMBEeJC A Bxxltt M D W nlriaa Secretary 

FeOowaUp ObCjtatkm* and Oppoftnoillei Aeimn V, Utc* 51 D Botloo \ ta Chairman, Board d 
ReyentJ » ^ j 

TV CoCffr m It* R litwfi 1 the ^ar Pxo<ia*i fe r\ AitLt, 51 D loowriSr Chamnan Bo«d •• 
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PRELIMINARY CLINICAL PROGRAM 


LAKESIDE HOSPITAL 
Tuesday 

GENERAL SURGER\ 

Staff— 2 Dry dime ^lajor factors controlling mortabty 
rate in resechons of stomach and bon el 
Carl H. Lenhart Introductory remarks 
Hiram 0 Stodlev Percentage weight loss as a basic 
indicator of surgical risk m patients with chrome 
peptic ulcer 

Edward MuntW'ylee Basic biochetmcal considerations 
with respect to dehydration, salt depletion, aad base 
balance and hypoproteinerma 
Frederick R. Madtz Cbnical aspects of dehydration 
WiLUAM E Abbott Correction of hypoprotemeima by 
parenteral ammo aad 

Frank M Barry Results obtained by Lakeside house- 
officers m resections of the stomach and colon over 
the past year 

OPHTHALMOLOGY 

AB Bruner — 2 Conference and discussion Malmgenng 
and Its diseases 

M P Mono — 3 30 Conference Strabismus, practical 
surgical pomts 

Wednesday 

general surgery 

John \V Holloway, Russell H Birge, Frank S Gib 
SON, and Frank hi Barry — 9 Operative dime 
Claude S Beck — 9 Heart operation 
Staff — 2 Dry dime 

Harry Goldblatt Hypertension Experimental ob 
servabons on the present status of surmcal treatment 
Paul J Schildt Unilateral kidney disease, causmg 
hyper*eiision. 

John E Williams Pheochromocytoma of adrenal 
gland, causmg hypertension, undescended testicle, 
results of operation, exhibit of pyelograms 

GENITOURINARY SURGERY 

OTO E Williams, Paul J Schildt, and James J 
Lynch — 9 Operative chmc 

OPHTHALMOLOGY 
If P Motto — 9 Operative dime. 


Thursday 

general surgery 

G Swan, Ernest F Bright, Robert M Hosler, 
wmiM D Holden, and Edward P Judd — g Oper- 
abvedimc. 

J — a Dry dime Surgical lesions of the 

aart, demonstration of patients, illustrating vanous 
a'ugical topics 


orthopedic surgery 

*?^aL Harbin, Clarence H Heyuan, and John A 
Murphy — 9 Operative dime. 


ophthalmology 

L V Johnson and Mr Ecker — 9 Conference and dem 
onstration Riboflar in and its uses in ophthalmology 

Friday 

general surgery 

Carl H Lenhart, Frederick R Mautz, and Frank S 
Gibson— 9 Operative dime. 

Claude S Beck — 9 Heart operation 

GENITOURINARV SURGERY 

Thomas P Shupe— 9 Operative dmic 

OPHTHALMOLOGY 

C I Thomas — 9 Operative chmc 

MATERNITY HOSPITAL 
Wednesday 

OBSTETRICS and GYNECOLOGY 

A H Bill, W H Weir, W R Barney, R L Faulkner, 
F S Mowrv, and J L Reycrapt — 9 Operative and 
dnr dime 

A, H Bill, W H. Wetr, W R Barney, R L Faulkner, 
F S Mowrv, and J L Reycrapt — 2 Dry dime. 

Thursday 

obstetrics and gynecology 
A H Bill, W H Weir, W R Barney, R L Faulkner, 
F S Mowry, and J L Reycrapt— 9 Operative and 
chmc 

A Ft Bill, W H Weir, W R Barney, R L Faulkner, 
F S Mowry, and J L Reycrapt- 2 Dry dime 

Friday 

obstetrics and gynecology 
A H Bill, W H. Weir, W R Barney, R L Faulkner, 
F S Moury, and J L Reycrapt — 9 Operative and 
dry chmc 

UNITED STATES MARINE HOSPITAL 
IE ednesday 
general surgery 

S A. DeMartini and staff — 9 Operations 

Thursdery 

GENERAL SURGERY 

W S Mozden — I Dryclmic Vancose veins, hgations and 

obliterative treatment 

C H Duston — I Dry clinic Spmal anesthesia. 

Carl Enna— i Dry dime Postoperative pulmonan 
comphcations, demonstration of plasma bank operation 

ophthalmology 

M E GanS— 9 Dryclmic Eyeground demonstrations 

Friday 

GENERAL SURGERY 

S A DeMartini and staff — 9 Operations 


„ thoracic surgery 

Feeedlander — 9 Operative cbnic 



SURGERV GYNEC0IX1G\ VNII OB!TrnucS 
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SuS— SirapoiMa) Sfpwra 
Rrwtu L Itucx— t lodtcu^gM cod omn 
la^euiem lot tpkrtreLmj 

Kamrr 8 Drcvinu— «{. SarfkxJ prQ6lcDM U 
nlncrUiaiy 

B a Niaru— Ulcer urpfatl Md* timet the 

xfr. 


O e nKWMc MTIOUT 

J A, DneM »»J J L lCrtsucx-« Openth rWr 


\ T Beww— ♦ Opendre dfeje. 


DrvntumMT 

A. D RcciQtua— ^ DiycSsk: 

P nC Mocmx~^ OfmUh dale. 


Bjren — jo Expmtam 1« «m CW> 


UkE^\’OOD HOSriTAt 

r»fsd** 


E.V Onrni— ja l>»Br»ltneifar«orfybt»Jtrie 
AOd okv 

Kctarr 1 Ppccmou— Opertt^oL 


atJ u ' iut ' m ’Mt Krirocrr 

VtcuLut E Lovu nd Ouilh C Saanrev— Oper 
eth cfinc 

cmrwmm: tmxoj 

j A DKsaen Md J L Krrmex— 0 tbk 


nrirreti fClAO 

C Lcs Ce^xna uad 1— ieiri 1 Optruh dale. 

C La Ce*«ia— Dry ctajc~ I m p re ard mi dryMte 
far lalTerqi^ a 


ommtunKoenr 

V D RcxPtn. Operad dUk. 

pxn.O.Uoc«— ja DrycJUic. 

A D RmcKore— Coeloeoceei 



Uacaili 3 un~«. Opcratl tad^dfedc 


QouxA E llom — Opendri dtalc 
TAmrf^f 
arTti^t Kcuix 


_ _ _ . Sjoth — O p er a br t 

raxTcus AW oma njincAS 
J \ Dkmon aai j 1 trtoex*— ^ Opwatyw 


»— o EiUM ^ 10 *" 

fraidepiedprAiew. 
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CITY HOSPITAL 

Tuesday 

GENERAL SURGERY 

L A Pomeroy, H H Hauser, S 0 Freedlander, and 
assoaates— 2 Tumor dime 

H T Karsner, H Z Lund, and associates— 2 Climcal 
pathological conference 

Wednesday 

GENERAL SURGERY 

S 0 Freedlander, M B Taliak, R J McNamee, M 
H Lambrioht, and A M Leigh— 9 Operative dime 
Gastric resection, cholecystectomy, thyroidectomy, rad- 
ical mastectomy 

Staff— 2 Medicd and surgical chnic mth case presenta- 
tions and discussion 

R W Scott Thyroid and heart disease 
E r Beard Hyperparathyroidism 
M L Siegel, Jaundice. 

H H Hauser Treatment of tuberculous lymph nodes 
by irradiation 

Z T WiRTSCHAFTER Bleeding peptic ulcer 
R C McKay Pulmonary sarcoidosis. 


Watkins’ mterposition and permeorrhaphy, vaginal 
plastic and panhysterectomy, supracervical hysterec- 
tomy 

THORACIC surgery 

S O Freedlander and M H Lambright— 9 Operativ e 
dime Lobectomy, pneumonectomy, thoracoplasty 

OPHTHALMOLOGY 

G Leslie Miller — 9 Dry dmic Demonstration of cases 

ST VINCENT’S CHARITY HOSPITAL 

Tuesday 

OPHTHALMOLOGY 

Howard Skiras and associates — 2 Demonstration of 
cases 

Wednesday 

GENERAL SURGERY 

O A Weber, E P Neary, and W H Odell— 9 Opera 
tions 

ORTHOPEDIC SURGERY 


GENITOURINARY SURGERY 

H. R Trattner and assoaates — 9 Operative dime 
Radical operation for caranoma of the prostate, penneal 
prostatectomy, nephrectomy, prostatic injection through 
partition catheter 

THORAaC SURGERY 
Staff— I 30 Chest conference 
S 0 Freedlander, R C McKay, H H Hauser, and 
assoaates— I 30 Selection of cases for medical, sur- 
gical and radiological treatment 
S 0 Freedlander and assoaates — 3 10 End results 
of chest surgery 


OPHTHALMOLOGY 

Pyul G Moore — 9 Dry chmc Demonstration of cases 

Thursday 

general surgery 

L A Atlas and assoaates — 9 Operative chmc Leg 
amputation, thomac sympathectomy, lumbar sympa 
Ihcctomy, saphenous vein ligation 

S 0 Freedlander, M B Tauak, R J McNamee, and 
staff— 2 Dry clmic Head, neck, chest, abdomen, 
citremiUcs, bums 

h A Atlas and staff — 2 Dry dmic Diagnosis and treat 
oent of peripheral vmscular diseases, lantern shdes and 
rase demonstrations 


C G Barber— 9 Operative chmc 


OPHTHALMOLOGY 

Howard Shiras and associates — 2 
cases 


otolaryngology 
Staff — 2 Operative chmc 


Demonstration of 


Thursday 


general surgery 

E P Neary, J E HALLisY,andJ G Brady— 9 Opera 
ti\e clinic 

Friday 


general surgery 

J E Hallisy, H. C Nash, and J G Brady— 9 Opera 
ti\e clinic 


genitourinary surgery 

H R Trattner and L F Hupfuan— 0 Operative 
clinic 


EVANGELICAL DEACONESS HOSPITAL 

Wednesday 


orthopedic surgery 

G I Bwuan, L M Starin, R S Reich, and assoaates — 
9 Operative dime Spinal fusion, repair of ruptured 
fflcniscus 

0 LBvuman, L M Starin, R S Reich, and assoaates — 
2 Dry clinic 


otolaryngology 

tall— 2 Dry dime Demonstration of cases of oral and 
laryngeal maUgnancies 


] 1 


Friday 

obstetrics and gynecology 
Reycraft and associates — 9 Operative clinic 


general surgery 

J R Johnson, J H Budd, and M B Taliak — 9 Oper 
ative and dry dime 


Thursday 

general surgery 

O A Weber and J H Budd— 9 Operative and dry dime 

Friday 

gen*eral surgery 

J R Johnson, J H Budd, and M B Tauak— o Oper- 
atiYe and dry dime 
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MOUNT SINAI HOSPITAL 

Wednesday 

GENERAl SOEGERY 

Abraham Strauss and staff — 9 Operative clinic 
B S Kune and members of the departments of medicme 
and surgery— 10 30 Symposium Allergy and its rela- 
hon to surgery 

OBSTETRICS AND GYNECOLOGY 

J L Bubis, M E Garber, and staff — 9 Operative clmic 
M E Garber and Anna Young— 2 Dry chnic Endo- 
metnosis, its climcal and pathological aspects 
J L Bubis— 2 Dry clinic Puerperal gynecology, results 
of 25 years’ practice 

orthopedic surgery 

R S Reich — lo 30 Dry clinic Treatment of ununited 
fracture of neck of femur, commrnuted fracture of cal- 
caneous, recent and old, treatment of compression frac 
ture of spine, with special emphasis on late reduction 

GENITOURINARY SURGERY 

P A Jacobs and staff — 9 Dry chnic 
OPHTHALMOLOGY 

M E Cans and associates — 9 Demonstration of eye 
cases 

Thursday 

general surgery 

Abraham Strauss and staff — 9 Operative clmic 
S S Quittner and S Baumoel — 9 Drychmc Vertigo 
B S Kline and members of the departments of methane 
and surgery — 10 30 Symposium Allergy and its rela- 
tion to surgery 

obstetrics and gynecology 
J L Bubis, M E Garber, and staff — 9 Operations 
Gynecological 

orthopedic surgery 
R S Reich and staff — p Operative cbnic 

GENITOURINARY SURGERY 

B A Jacobs — 9 Operative chnic. 

OTOLARYNGOLOGY 
Staff — 9 Dry dime. 

hnday 

GENERAL SURGERY 

^RAham Strauss and staff — 9 Operative clmic 
AbrahamSirauss— 10 30 Drychmc Undescended testes 
presentation of cases 

S Kune — n Pathological conference, current surgical 
case. 

OBSTETRICS AND GYNECOLOGY 
1 E Garber and J L Bubis — 9 Operations 

ORTHOPEDIC SURGERY 

S Reich— II Dry chnic Treatment of unumted 
racture of neck of femur, commrnuted fracture of 
OTraneous, recent and old, treatment of compression 
racture of spine, with speaal emphasis on late reduction 


ST LUKE’S HOSPITAL 

Tuesday 

GENERAL SURGERY 

Staff — 2 Motion pictures Discussions m general surgery, 
gynecology, obstetnes, plastic surgery, bums, head 
surgery, traumatic surgery, orthopedic surgery, genito 
urinary surgery, and neurosurgery 

Wednesday 

GENERAL SURGERY 

Staff — 9 Operations General surgery and surgical spe- 
cialties 

Staff — 2 Motion pictures Discussions m general surgery, 
gynecology, obstetnes, plastic surrery, bums, head 
surgery, traumatic surgery, orthopedic surgery, genito- 
urmary surgery, and neurosurgery 

ophthalmology 

M W J ycoby and associates — 9 Demonstration of cases 

otolaryngology 

Staff — 9 Operative and dry chmc Trans antral ethmoid 
operation, bronchoscopic cases 

Thursday 

GENERAL SURGERY 

Staff— 9 Operations General surgery and surgical spe- 
cialties 

Staff — 2 Motion pictures Discussions m general surgery, 
gynecology, obstetnes, plastic surgery, bums, head 
surgery, traumatic surgery, orthopedic surgery, genito 
unnary surgery, and neurosurgery 

ophthalmology 

M W Jacoby and associates — 9 Demonstration of cases 

otolaryngology 

Staff— 9 Operative and dry chmc Laryngectomy, voice 
production and motion pictures 

Friday 

general SURGERY 

Staff — g Operations General surgery and surgical 

specialties 

OPHTHALMOLOGY 

M \V Jacoby and associates — 9 Demonstration of cases 

otolary-ngology 

Staff — 9 Heanng tests 

WESTERN RESERVE UNIVERSITY 
SCHOOL OF MEDICINE 
Wednesday 

OTOLARY'NGOLOGY 

Staff — 2 Demonstration and scientific e.xhibit of anatoim 
cal specimens, pneumatization of temporal bone 

Thursday 

OTOLARYNGOLOGY 

Staff— 2 Demonstration and scientific exhibit of anatomi 
cal specimens, pneumatization of temporal bone. 
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P apers dealing ■with the surgical as- 
pects of gastroscopy have been pub- 
hshed by Hertel and Kalhus, Henning, 
Korbsch, Carey, Schindler and Giere 
(12), Barnett, Benedict, and Schindler (11) 
In this paper an attempt -will be made to 
determme, by an analysis of 95 cases of gastnc 
tumor in all of which a gastroscopy had been 
performed before operation, the significance of 
gastroscopy to the surgeon In 91 of these 
cases the tumor was a carcmoma m i case it 
was a sarcoma, m 2 cases bemgn mucosal 
tumors were present, and m i case a benign 
submucosal tumor The operations performed 
w the 91 cases of carcmoma were resection, 
04 cases (total gastrectomy m 6 of these), 
palliative operation of some kmd, 7 cases, ex- 
ploratory laparotomy, 20 cases In the sar- 
exploratory laparotomy was 
earned out -with biopsy, at a second operation 
^ction with extirpation of the spleen and 
e au of the pancreas The bemgn mucosal 
umom, 2 cases, were excised, and a resection 
timor ^ bemgn submucosal 

GASTROSCOPIC PAILtrRES 

S of the 91 caremomas the lesion was not 
gastroscopicaUy (Table VI) In all these 

Clinic, Department of Medi 


5 cases it was known before the gastroscopic 
examination that a carcmoma was present 
Nevertheless, m 3 of these cases the tumor re- 
mamed hidden from -view because of its loca- 
tion m the so called “bhnd area" of the lesser 
curvature of the antrum In fact, there exist 
gastroscopicaUy three well known “bhnd 
areas,” areas which because of anatomic 
reasons cannot be seen at gastroscopic ex- 
armnation, namely (i) the lesser curvature of 
the antrum, as mentioned before, (2) a smaU 
strip of the posterior waU on wUch the ob- 
jective of the gastroscope is shdmg and from 
which It can not be abducted sufficiently to 
get a picture, and (3) the lower pole of the 
stomach No tumors of the last two “bhnd 
areas” were overlooked The other 2 car- 
emomas, not seen, surrounded and infiltrated 
the pyloric rmg At gastroscopy the antrum 
was weU observed and penstaltic waves were 
seen migratmg toward the pylonc end of the 
antrum, finaUy closmg its lumen completely, 
thus gi-vmg the impression of a true pylorus 
formation However, comparison ■with the 
x-ray findmgs and later ■with the specimen 
showed that this closmg did not take place at 
the level of the true pylorus but proximaUy to 
It thereby hidmg the pyloric tumor The fact 
that a pylonc carcmoma may escape ■view at 
gastroscopy, although an apparent pylorus is 
seen, should be borne m mmd Most pylonc 
547 
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ardcomAS arc to euQy aod 
vinalbcd that iht gaam»a>j^ i» tempted to 
exdude the potdbQitj- of a pj'l'^rtc cardooma 
as sooQ as be has teen the cootractio; pylorus. 
This obTKnuly b not pennbnble. 

1& 5 cases o! cardooma a srroag cUagoosls 
ns rrmde (Tables III axid Retrospe^T 
ly U may be said that la at least t of them the 
correct dbgoods would ha\-e bees possible 
aodcT cotLtktgratfcni of all fiadengu la a cases 
a beo%s ulcer was diagnosed, $M It scesis (o 
Bs remarkable tbat oomber is so 
As exteimre dlacusdoo of tboe cases will be 
fomd elsewhere (it) lo i of these cases a 
okers were preseat sod oal) the upper lar^ 
oac was seen at gastroscopv tbe lower one 
remaioed bidden behind a callcns walL This 
lower ooc bowe r er proved to be mkrosoop- 
kaO) a cardDoma tbe upper ooe looked In 
many Kdions like a benign ulcer altboo^ In 
some of tbem strands of caraoooiatoas Ussuc 
werefonocL In tbe secood case locatloa of the 
ulcer in tbe antnim dose to tbe greater ennw 
tare bkediog of its edge during the ex a mm a 
UoD and tbe finding of a second small ulocra 
Ikm should have been lot eipt eted In faiw of a 
maligDast growth. 

In I cases gastritis was wnmgtv diagaosed. 


Ing gastritis hare been described these csw 
hare not been mentlojied but it shndd Le 
realized that not only a gastritis can be tsa- 
taken for a carcboffla, bat that a cardaceu 
can be mistalccn for a gastritk. This mtoiVf 
seems to occur Inktipienljy In the fint c< 
these cases the gastroscopk protoeef resd 

Uah of the pTfeeus was obsmed, bat so ricn 
vasaeen. There was wldtiih tdheTtntsaoDM Ik 
crcsterarvitareof Lbs sotrao. Thecrtattrcins' 
tart of the body showed BO taarlrdctaaiTs latk 
love ponlces then m socae rrrhh wWts k 
pressed spots nrmwded by red halos. ktJxinrr 
perdotu sdhenst oraosa usd Uxft dark red ifot} 

m ots er ted. 

Accordingly a se^'ete sopeffidal gaitnth cf 
the grrater cumttrre was diagnosed bet t 
months iaier an iDopersble cartisoina was 
found at Upajotomy la the second csw the 
gastjoscopfc observation sboidd hive led (o 
tbe c or f e e t iHagnoils 

At -rsr esandnsUco S crater cf the leMcr can 

tsn had bres sospected, bat no aVrr wis toad st 
fUtTOScopx However protmtoo cf tie posUriw 
waBwaaseta described, and jacW red 
aeft and rdretr and Ued (torloa the e gwlr i tVa 
Tbe (fiagnosU of loeaDiedhTperlrofikiepsOU*" 
the paatrdoe wah was made Letaw cf the soft 
pearaace, b«t Uw Ueedma hkhecrmreddarfeilk 
enmfaauoa shooLl hare caaltoed aa \t bt'srrt 
otoy carciitODa aa fovnd aad remov ed. 


In tbe paper tn which the cases of tntooc forro- 


T^aix ra-ivDErnOTE or isccauiECT aAsntoscopic dlac-vdsis 
COBEECTXI l.A\ Dua'COSIS’ 
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Finally a case was observed in which a year 
ago a carcinoma had been removed by resec- 
tion Invagmation of intestinal mucosa into 
the stomach hid the recurrent tumor 
Thus, m 5 of 91 cases of gastric carcinoma 
the lesion was not seen and m 5 a lesion was 
seen but a wrong diagnosis was made 
The I case of sarcoma of the stomach 
(Table II, Case 3) was wrongly diagnosed as 
polj^osis but retrospective analysis of the 
gastroscopic protocol suggests that this mis- 
take might have been avoided Because of the 
rantv" of the case and its practical significance 
the protocol is given m full here 

“The whole stomach was seen and the picture was 
one which I have never seen before The angulus 
was seen and below’ it there was a soft protruding 
mass which filled almost the entire antrum The 
mucosa covenng it showed mane dark creases and 
folds A dark hole in its upper portion seemed to be 
the way to the pvlorus Although this mass was 
unusually soft I w ould not be able to exclude a mabg- 
nant tumor from this picture alone But then other 
protrusions w ere seen— 5 along the posterior w all and 
3 along the lesser curvature Those of the posterior 
wall were large hemispherical protrusions, which, 
however, sloped gently toward the gastric wall 
Thej all were covered bj a smooth and soft mucosa 
and no stiffness w as observed However, the highest 
of them, lying m the forms, had a somew hat different 
aspect Its surface was nodular and had a definitely 
polypoid character The 3 protrusions of the lesser 
curvature were smaller, the two lower ones having 
about the size of a cherr)’ and the highest one ha\ ing 
the size of a plum They were covered b} smooth 
mucosa Their elevation was partly so that a shadow 
was cast on the surrounding mucosa but in other por- 
tions of the circumference there was a gradual slop- 
ing The uppermost of these 3 formations contained 
many nodes of different size and if wc would have 
seen this one alone, we would not be able to differ 
entiate between a benign and a malignant adenoma 
Its combination with many other tumors speaks for 
^ Mnign polyposis The mucosa surrounding the 
iiighKt of these tumors and of the whole upper third 
01 the stomach was grayish in color with branching 
ood vesseE It stdl should be mentioned that in 
he groove between the highest and the next highest 
ctcrwcence of the posterior waU there w as a dark red 
uJeerat might or might not be a small 

It IS obvious from this description that no 
polj’posis should have been diagnosed 

e aspect was not that of a carcinoma, how- 
the gastroscopist probably did not 
k of the possibility of a sarcoma The 



Fig I Gross specimen of a leiomyosarcoma of the 
stomach The gastroscopic description, as given in text, 
corresponds exactly vnth this picture, but at gastroscopy 
the WTong diagnosis of a polyposis was made 

gross specimen (Fig i) shows that everv detail 
of the gastroscopic examination including the 
ulceration had been reported clearl}’ ^ 

In one of the benign mucosal tumors 
(Table II, Case i), a sharply circumscribed 
(tj’pe I) caremoma was suspected but the 
microscopic sections showed rather regular 
adenomatous tissue Obviously the differen- 
tial diagnosis between a large benign adenoma 
and a just beginning adenocarcinoma always 
wiU be difficult gastroscopicaUy as well as 
microscopically The second case will be 
described under the next heading The one sub 
mucosal tumor seen was correctly diagnosed 
as such at gastroscopy because of the charac 
teristic symptom of “bndgmg folds” which 
were crossing the recess between the tumor 
and the adjacent mucosa This symptom has 
been described elsewhere The tumor proved 
microscopicallv to be a submucosal myxoma 

In 4 cases an indefinite diagnosis was made 
(Tables III and V) 

We shall call a diagnosis an indefinite one 
m which the gastroscopist refused to commit 
himself definitely but admitted that he was 
unable to make a differential diagnosis, when 
to a definite diagnosis merely a qualifjong 

»The sureeon not experienced in gastroscopj will be surprised about the 
dcUil In relief and colors reported m the gastroscopic protocols It should 
be rc-emphasized that the gastroscopist secs living tissue and that he is 
able to make out much more detail (for instance at the edge of an ulcera 
live lesion) than the surgeon or the Mthologist can find at the inspection 
of the exased bloodless specimen This fact accounts for the rektiw ease 
with which the ^stroscopist often correctlv differentiates benign and 
malignant ulcers in cases in which the pathologist is unable to make the 
differential diagnosis without microscopic examination (o) 
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•cntcTurc *ru idikd the ducDoacs Tcre not 
conudcTtd to be itniebmte The guUotcopbt 
natanJK fcootn that his method b oo( fool 
proof sxkI be can not be blamed therefore if be 
add* the word probabl\ to i detmlle duA 
noiis, Thu ho»e\Tr occurred ver\ nirdv in 
our matenaJ The nstroscopbts toed to be 
as dehnite as pOksIbK In order to find enJt the 
limitations o{ the method 
The first of tie 4 cases srith ladctuute duR 
nosu has been reported dseabere (Table \ 
Case4l \t x-fa eiammatbn an ulcerof the 
posterior wall had been seen and had been 
mtefpmted as a benijm Ucr The jfastro- 
KOpK protocol read 


Ml parts of Ibe atuem er noUnuf 
•ufl The fntds locLtd caterptUar hi ‘f 

Use poktrnor □ as so poMujal ed IhkteaeJ 
that 1 sBifhl k» bera maijBuall) laUirtlid 

Hu* could not be (IrtcrTruned alth rtrvaart) 
hoariTr a short lime later the doffDods a! 
careinomatouj inbltralbnaasmadcstp^tri 
cop^ rhe aotop» performed \eartlalrt 
reteaJedcarunomat usmtjllralionoflhenrtirr 
ktotoach Id the >«ond of the cases aiti fa 
detinite diiRiiosii (Table \ ti'e J' snsjrsw 
mtUtialnci at the mdportioo of the poslmof 
sraJI aa •ero the nature of srhirfa the 
scoput w* unaW to determiipe In W 
third of these tases (Table III Ca»c 1 
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TABLE V -INDEFINITE OR INCORRECT GASTROSCOI’IC AND X-RAY DIAGNOSIS* 


PaticDt 
Unit No 

Gastroscopic impression 

\ rfl\ impression 

Surgical or pathological diagnosis 

I C W 
257 J 37 

Stiff wall lile fold alon^: lesser curv*ature 
might be mabpnant 

Normal stomach peculiar deformity of an 
irum 

Carcinoma of stomach adherent to pan 
creas 

j R.H 

645(87 

Area of inffltriuon midportion of poste- 
nor wall nfllnre? 

Normal stomach 

Gastric carcinoma metasiascs to li\er 

3 M M 

333159 

Area of mild hiTiertrophic gastriti' of 
loa-cr postenor wall 

1 No definite pathology 

1 

Small caranoraa on posterior wall 

4.G L 
i 6 j 013 

Thickening of infiltrated fold^ unusual 
Inflammatorj? MaUgnant? 

Cosine ulcer upper lesser cui^’aturc 

Gastnc caranoraa pieritoncal metastases 

5 E.C. 
184065 

S«\erc superficial gastritis of greater 
curvature 

Prcpylonc uker lesser cursTilure 

Carcinoma stomach adherent to pancreas 

6 E.B 
349353 

Benign ulcer anterior wall of antrum 

Hourglass conslnclion of antrum due to 
ulcer probably not gastnc cardnoma 

Caranoma pyloric end of stomach 

7 M F ! 

184065 ’ 

Gastnc ulcer — slight hyTiertrophic gas 
iniis Probably invagination of mtes 
tinal mucosa rather than tumor 

PolyTioid mass Ie:>ion or redundant mucosa 
in region of gasUocnlerostomy 

Recurrent carcinoma at the gastro- 
1 enlcroslomy 


K}nly the fint gastro«copic and x ra> examination arc considered in c\cr^ case 


gastroscopist saw an ulcer with a wall and 
stated 

“I ha\e never seen so stnLmgly prominent a dc 
limiting wall in a benign ulcer If this wall is due to 
edema in the edge of the ulcer there is at least a 50 
per cent chance of its being benign \ verj sharpl> 
defined, locahzed large carcinomatous ulcer might 
give such an appearance ” 

Operation revealed just such a sharply limited 
caremoma 

The last of these indefinite diagnoses (Table 
V, Case i) seems to be especially important 
The first gastroscopic protocol read 

There was a resistance 3 cm below the cardia 
and in spite of protracted attempts and two intro- 
ductions It never became possible to introduce the 
instrument into the lowest depth of the stomach 
e mucosa looked definitely pathological There 
'vas a waU hke fold of the lesser curvature and 
^ which contained hemorrhages but 

w cn did not look quite so stiff and infiltrated as we 
accustomed to seeing in malignant neoplasms 
e mucosa of the fomix and postenor wall were 
tnirt h" greater curvature was slightly pro 

tmn^rw. Impression Unsatisfactory cxamina 

fnlH , n®*^^e 3 cm below the cardia, stiff wall like 
imn ^ lesser curvature which might be the 

Mermost end of a malignant infiltration, however, 
can not commit myself definitely ” 

treated medically for 7 
^ operation revealed a caremoma 

e upper portion of the stomach 
inally a case must be added which cannot 
^ ^ gastroscopic failure, but 
wac^*^ ^ unsatisfactory examination It 

mtn to introduce the gastroscope 

e stomach because of a stiff resistance 


at the cardia, which later proved to be due to 
a carcinoma It should be mentioned that the 
sensation of the experienced gastroscopist 
when he tries to overcome an organic resist- 
ance IS quite characteristic The mtroducing 
fingers feel a stiff board-hke resistance which 
IS definitely different from the resilient re- 
sistance felt sometimes m spasms However, 
some experience is needed for the evaluation 
of this sensation, but after all extensive ex- 
perience is required for the interpretation of 
the gastroscopic pictures also 

SUPERIORITY OF GASTROSCOPY TO 
PALPATION OR INSPECTION 

It should not be expected that tumors can 
be seen at gastroscopy which the surgeon is 
unable to palpate, nevertheless it does occur 
This unexpected superiority of gastroscopy 
has become apparent in some cases of tumor 
formmg gastritis (8, 10) 

Three cases of our series should be quoted m 
this connection 

In the first mstance localized tumor forma- 
tion was seen m the posterior wall immediately 
below the cardia (Table II, Case 2) On pal- 
pation the surgeon was unable to feel any- 
thing Because of the gastroscopic picture the 
anterior wall of the stomach was mcised The 
surgeon mtroduced his finger into the stomach 
and then he was able to palpate a number of 
hard papillomas m exactly the location m- 
dicated by the gastroscopist They were re- 
moved bluntly and the mucosa was sutured 






























frora ;be kuide tA tbc stomicfa. The growth* 
pro\Td micro*coplc»llv to be benign hyper 
pLiUk poh-pi. 

[d the •ecood cue^* patient «itb minor 
qjigaitrlc dirtiw — tn ulcer had beta icrn tt 
X r»\ wiiWjQ the pslonc canal (TaUe I\ 
Case i) \t gaatroocop) an uncmtalJv small 
ctaoer of the pv-kiruj irith concomitant 
atrophic gutnib wai dehiutd) diagnoted 
The lurgeon wu not able to (eel much daring 
tbe operatioa and foe ihii reaaoo perfonned a 
rather limited re»«etioa The mkroacoplc ex 
amioatioQ rmoaled an exreedinglv «m^ can- 
cer (3 by 8 mlUuneteTi mlh a d^Ut of >» to j 
mOlimetert) Tbe patimt died later from 
metaitaae*. 

In tbc thfrd caac the diicrepaocr between 
palpatkm and impection at surgical inter 
(ercocc and the g*&tnnctipic hnidinga was 
cfpecialli Intcmtmg (Table I Case yj) At 
I gastrosco p res tbc following was ohsentd 
The pK tare seen si bsmtu I nereT have srm 
cren ppri>nniitri ubQi pk1 re before 


VsUnm. sagslos, sad pxkm* ere sonaal. hsi t>T 
entire bud) preset ted eitrwireflrctsojkr eta vn 
Its bo^ tD ws sMneshat Labhrsird sod Hi 
this iohlirsikn cu j pot)p-bt raood bt ea ^hn 
ksJ pes 1 lih rVtstnu ere im, partlr t^flr 
parti) lAfTmpabX 0cm er beds. (VI jn'inwrpr 
earned caat siler the wettOon *6 sepsrau sdcw ia 
ere revsted ) EscJi shale rwale had ssrul 
Tcocna* d there wu w bmtka hat the Up c4 
each npdr loohed sJdom bt snd tha hil rU 
blePded jlh thenmuruS (Dvrcaa Islhetgru 
b«t» \ ooTcamtst rira Toa rdtbeuU 
rtor vaD u nrisce luArd hjl tad ameu. 
toward the pc» tenor sUthm deep rdUred 
I K kerauon Tha tuDor tooied [eette ihcr^ 
ommscribed. Tbe aajtrpscepfc Infr u wca thro 
f re SI ) cimooms erf ibe rardis. ) ntnan 
f<orffpn«is erf the brxl) orf tbe fUentek 

However al tbe opefatjoo tbc turgroc u 
weD able to palpate the circumscribed naerr 
but be was not able to palpate amthoc 
pothotopral in the liods of tbe stomach be- 
neath this groath. As tbe oeoyiaun « 
sharpit defined he decided to mate a local 
eictsloB of the turoor hecaasc tbe 
condttiem ( ibe pabenl made total giv 
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Fig 3 Benign gastnc adenoma m a case of multiple adenomas found together 
mth a gastnc carcmoma In spite of the correct gastroscopic diagnosis the surgeon 
nas not able either to palpate the multiple benign tumors or to see them after the 
opening of the stomach The biopsy specimen taken nas believed to be a part 
of a hypertrophied gastnc fold The microscopic picture is that of a typical adenoma 
\t subsequent gastroscopies 26 such tumors were counted 


trectomy too hazardous After the stomach 
had been opened the inside of the body was 
inspected and only hypertrophied mucosa was 
seen A biops)’’ was taken and this proved 
microscopically to be a typical adenoma (Fig 
2) How is it possible to explain the dis- 
crepancy between the gastroscopic and the 
surgical inspection? At the surgical inter- 
ference the stomach was collapsed, at the 
gastroscopic examination the stomach was 
distended ivith air and by this procedure the 
relief was unfolded, the manyr polyrps becommg 
easily distinguishable 

COUPARISON OF X-RAY AND GASTROSCOPIC 
FINDINGS 

This papier does not intend to discuss the 
^ aspects of this series However, the sur- 
geon would like to know whether or not gas- 
roscopy can give him additional information 
gastnc carcmoma cases not obtained by'’ 
^'ray' examination is, and will remain, 
c standard method for the diagnosis of 
gastric carcmoma It has been stated fre- 
•luently (i^) close co-operation of 


x-rav and gastroscopy will give the most ideal 
results and the senes reported will bear out 
this fact again Exactly as m the descnption 
of gastroscopic failures only the first x-ray' 
exammation will be considered Its result 
often was altered by repeat exammation, fre- 
quently' undertaken after the first gastroscopic 
examination The diagnosis made by the 
roentgenologist will not be considered as hav- 
ing been indefinite if there was only a minor 
qualification such as “probably malignant 
ulceration” or ‘ benign ulcer but malignant 
tumor cannot be excluded with the last cer- 
tamty' ” Both the gastroscopist and the roent- 
genologist should make such ty'pe of qualifica- 
tion m practically every case since neither 
method is foolproof An indefinite diagnosis, 
however, was assumed if the examiner stated 
that he was unable to commit himself con- 
cermng the differential diagnosis 

Of the 91 gastric carcmomas 8 w'ere not 
seen at the first x-ray exammation (Tables TV, 
V and VII) In 7 cases a w'rong diagnosis was 
made at the first x-ray' exammation (benign 
ulcer), thus, there w-ere 15 failures 
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If the dlflgpoaa of both mcthodl ate put 
together then the total readt become* rattr 
favortbfe In 3 cues the diignoaii wai not 
matfcirithdthwinetbod. These case* require 
special cEicusaion- In one of tbm at x r*\ 
WOK lesion of the letser curratcLre sra* sus- 
pected— pinbablv a benign nicer AtthesolH 
sequent pUlio*cop\ this ulcer wa» not found 
but a definite bleeding protrusion of the 
poatenor wall was noted but mbtoteTpeeted 
as localbed hj-pertropbe Rjatrilb. Upon re- 
examining the X ra\ films it becocnes obs'kMis 
that under conssderation of the gutroicopfc 
findings the diagtxms would hair been made 

In the second case x rai examination re- 
\Taled an bocrglaxs constnetjoa of (he antrum 
which was due to an ulcer an d probably sras 
not cancerous. V benign ulcer located 10 the 
antrum tdoae to the greater curvatute, wa* 
diagnoacd at gaslroscops toe Both, roent 
geoologist aod gaatro«coput agreed after tt^ 
third and second examlnatioas respectnelf 
that the lesioo might be a cancer wtterenpon, 
4 weeks after the admisriDn a resectioo was 
earned oot. The patient recoi’ered 

In the third case the leikm was not seen bt 
the gaJUDScoput but on x rai examination 
was dugoosed as a benign preps'loTic oker 
TUs IS tbe onls case In which both methods 
esTn with our pr esen t experience would ha\x 
led to a wrong dlagoous. 

10 3 cases In winch tbe x rai diagoosu was 
wrong tbe gastroscopic dlagoosb was in 
definite (suggesting further oham-atlOD) and 
ID 1 case in whicb the gaitroscoprc dlagoosis 
was wrong tbe x rai diagnosis was lodefinJte 
(suggesting further obsen-alloa) 

In summarigng we ms} *ai that with suI 
bcient experience the ck« co-operatkm be- 
tween roentgenologbt and gastroicoptst will 
lead to excellent results In the diagnosis of 
gastTK carcinoma Neither method bfnfaDibJe 
bat used together thn wfD rcsalt id eiro 10 
less than 3 per cent and in indefinite diag 
noses In onI\ alKiut 4 per cent of caws. 

tOE o<D Bnx oT Tuuoa 

11 gastroscopic onentaUoQ which requires 
tituDUgh studs a understood then the loca 
t»n of the tumor thus rcsealcd wQl oot be 
difficulL In our aenes the site of the turoof 


was determined alwas-s with the pcalr^ 
possible accunicv 

How far awt\ from the cirdia the srm 
limit of the tumor Is located is ofun a quettU 
of importance to tbe surgeon Oiirioodr the 
gaitroscopc can answer this qaeitJno enh- h 
ao far as the ins-aslon 0 / tbe raocixa b coo 
cerned The mucosa may not cooUin am 
tumor but the tumor mai Invade the «h- 
*erosa and serosa at tik-tajM level T he re k er 
the gaxtrosccpkt Bsuallv b csxtiul wh« te 
malj* the itateroent that the gastrfc woH o 
not ini-adcd between the apper bmit of lie 
tumor and the cardla. Oftcn,Dcrwnfr licb- 
filtmtkin of the canlia itself can be detaJlcfr 
noted at gailroscopi The gastrcr»copf>t *B 
also be accurate In bis cxamlaatnn of nso la 
which a srall limits a tomor toward the corda. 
The pTWtdtue bv which the datincc of Ihh 
wall from ibc tvdi* a deinmined b ti 
follows The gastrosertpe U withdrawn doah 
until the upper limit of the will croaset exactly 
tbe center of the \nsual field AttMspnbttk 
distance from the teeth to the rus of tneocnlar 
u taken with a tape mea»ure Then the 
gmstroscxipe b withdrawn agua ostB the 
ockle shaped fold oi the cardo erwes the 
center of the field ThedataDct,teetb-ncil»r 
U taken otwt more and xnhliartrd irom U* 
first figure. The diflemice Indicates the div 
tanoc of tbe wall from tbe cardla- 

The determination of tbe sire of tbe tnmor 
requires more experience but with erperietKe 
can bedetermbed ralheracniratel) Tbesltt 
seen at goatroscop} depends upon ibcdwtarte 
of the object from tbe objective Ucbselolhe 
objecth-e tbe leskwi appears magnified ti h b 
remote it appears dimlnvshed in sixe Tbe be 
gtnoer who often does oot reoTae how lu 
awa\ from the objecthr the respective Woo 
IS w 3 i axuaiJv underestimate Its ii» lo ^ 
aeries no important mbtaies were made 1 * 
theeftiraatioo of the iixcof tumor DwaHTtie 
estimation corre sp onded sen closels with the 
actual size found at operation 

OIOSS riTr or nnot 

Id recent >Tari it has becooie custoraarv nnt 
to consider all ctslrk camnomas as on f Ptil) 
but to classi/s them accordluK to pw 
tsTics ( j ) It ha* been thought that the nnaJ 
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surgical prognosis might depend upon these 
gross types (14) Gastroscopically these types 
can he diagnosed correctly only if the entire 
circumference of the tumor is seen, or if the 
difluse infiltrative nature of the lesion is 
beyond any doubt Our experience has taught 
us to be cautious 

In 17 of 91 cases of gastric carcmoma no 
gross typmg was possible at gastroscopy 

Three cases were bebeved to belong to Borrmann’s 
type r The type i carcmoma is the sharply circum- 
scnbed polypoid growth Two of these 3 cases 
proved to be type i carcinomas m the resected 
speamen, but one of them was a type 2 carcmoma, 
the wall of which emerging behind the angulus 
wrongly suggested a pol3T)oid tumor 
Fifteen cases were believed to belong to type 2 at 
gastroscopy Borrmann’s type 2 is the sharply 
hrmted carcinomatous ulcer which often is sur- 
rounded by a high wall This type gives the most 
colorful gastroscopic pictures and usually can be 
easily recognized Fourteen proved to be type 2 
caranomas m the resected specimen and only i of 
them was a diffusely infiltrating type 4 carcmoma 
In 20 cases a type 3 carcmoma was diagnosed 
The carcinomatous ulcer of Borrmann’s type 3 is 
rather sharply hmited only at one side but it shows 
diffuse blending and infiltration at the other side In 
19 cases this gastroscopic diagnosis proved to be 
correct, and in only one case it was wrong This 
case, however, seems to us to be important because 
it later proved to be a type 2 caranoma 
In 36 cases a diffusely infiltrative type 4 carcmoma 
was diagnosed but this diagnosis proved to be in- 
correct in not less than 7 cases In 3 of these cases a 
type 3 caranoma was found m the gross specimen 
and tbs mistake does not seem to be a senous one 
since the prognosis of type 3 and type 4 carcinomas 
probably is not very different However, in 4 cases a 
type 2 caranoma proved to be present and this is a 
mistake which should be taken seriously There is 
no doubt that the type 2 carcinomas on the whole 
pve a splendid surgical prognosis and certainly it is 
better not to try typmg at all at gastroscopy than to 
mistake a favorable type 2 carcmoma for an un- 
favorable type 3 or 4 carcmoma ‘ This expenence 
mil caution us to be more careful i\nth the diagnosis 
oi^oss types at gastroscopj and to undertake such 
a diagnosis only if the tumor is seen so completely 
f *^oubt can possibly exist Smce the question 
of the prognosis of the different types has not yet 
been settled satisfactorily, the surgical action was 
not undertaken under consideration of types, all 
^ranomas were treated m the same way' so that no 
arm was done by the incorrect gastroscopic mter- 

Pretations 

Opc I caranoma r\is found in 2 7 per cent type 2 
cent type 3 in 2g 7 per cent and type 4 in 40 6 per cent of 74 


SUMMARY 

1 In 95 cases of gastnc tumor gastroscopic 
were compared with surgical findings 

In 5 of 91 cases of gastric cancer the lesion 
was not seen and m 5 other cases the lesions 
seen were wrongly interpreted A sarcoma 
was mistaken for a polyposis, one benign sub- 
mucosal tumor and one benign mucosal tumor 
were diagnosed correctly, one benign mucosal 
tumor was called cancer at gastroscopy It is 
bebeved that the number of gastroscopic 
failures can be reduced with mcreasmg ex- 
perience In 4 cases the gastroscopist did not 
commit himself as to the nature of the lesion 

2 In 3 cases of this senes gastroscopic 
exarmnation revealed lesions not palpated or 
seen by the surgeon at laparotomy Further 
examination proved lesions to be present 

3 X-ray and gastroscopy will }aeld the best 
results in the diagnosis of gastric tumors when 
used together In our senes of 91 carcinomas 
1$ failures at the first x-ray exarmnation are 
compared with 10 failures at the first gastro- 
scopic exammation 

4 The size and the site of the tumor were 
determmed satisfactorily by gastroscopy 

5 The gross type of carcmoma should be 
diagnosed at gastroscopy only if whole circum- 
ference of tumor can be seen, and examiner 
should be careful not to diagnoseadrfiusely mfil- 
trative type instead of a sharply himted tumor 
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POSTTRAUMATIC D^STROPPn OF THE EXTREMITIES 
Sudcck. i Atfophv 

DO\\Lr)S,MILLFR,\LI) F ^C-S *oJ GE2.A d TAk-ATS, M IX, f \CS 

IQJnoM 


I \ ft pre\-iniu commonicEtloQ {i i)one <rf o% 
(C de T ) itodicd a fcir cues of mjo- 
rootor ftsd tropbic disturtmoces vrUch 
weic inlerprrtcti aj being due to ao ab- 
tvormftl nulntkjojJ refla oriftioaltog from tl« 
tJtc of injun or Infection and persbtmc for 
months and years RigbUx n-ndrome 
should be named Sude^ t atrophx as thi4 
author dearix described it In 1900 in 1931. 
and agam m 1938 (35) Since hli orifinai 
dcscrifjtloo, boKtxTr a x-arieti of names has 
been used to derifoate the tame ^-ndnTrae 
auch aa scute strophi oi booc tnaraaiic 
anfutpavn, chronic traumalK edema, periph- 
cTil tropbooetirosi po*ttraiiinatfc otieo- 
p'lrota and redex ne r vou* dx'stropbx (ti) 
Obxioualx the authon hsx'e focused their 
attention to different manifesutions of the 
aSHK xTidrocDe m the bone in tbc ves^ 
and In the nerm ita rcfcoiblaoce to esa 
talgia haa olio been pointed out (ti) and re 
Cfotlx Homan* haa reported tome Instructive 
cases under the name of minor cauaaigta. 
While Sudeck name is nghtfall aa«xiited 
with this condition be himself preferred to 
omit hts name itroTihx is not a l\-pical feature 
of the diaeaac in it earlier stages- 

In tha report «e irish to present fortber 
dmical data on ihi \-agueli onderatood and 
often onrecognued ndrome \ group of 
rtinitnl case* ha* been studied vitb tpeoal 
emphasison plelh)-sirk)gi:aphK: rTadiogsiri mg 
Information on change* in blood flow to aneb 
ertrrmltia Finalh an mleiprcUUonol these 
bodingi has been attempted with iome 
hints in regard to the prcxrnbon of ibb div 
ablloj dinioU cntit 

I TM xU Dnwtmi « vnim I otTnC] 01 m». eMrw 
ij W l.«tS 'sffjntJ •< L*l* IkfiiuJ 

1*4 00 : 11 #^ c 4 ftiJI f I rv 4*1 IfiWirr 1 

to -nb) Mr U* rvmt BMaaMtSfV 


Tire txciDcsct or rtKTTaxmx-nf 
mTranrm: 

A \-ague •)-Ddrcmtc such as lha U fnqocui) 
onrecogniicd cMiedally in its mUder fomh 
For this reason It b \-ctj diSinjIl to find rr 
liable data in the Uleralure on the inodew 
of poattraomatied^atropfar ^bude hiha 
starched a large niatenal for the syiDptoM 
and sgni of this disease found an bkodrncr of 
5 per cent among 500 cases of sprains Cn 
talnli siiKT our atteiiUoa has ben (ocssrd m 
Sudeci. a atropfar mao> cases of misor seirr 
III haiT come to our aitntioo It U oorbt 
lief that the tariv reccguKloQ of the persEai 
reflex oflgiaa ting from theoteof trurtUBU) 
aucceasfe^v abi^ the Ute seqaelu and tv 
long Luting dkiblUti b) bstUoliat prophi 
lactic and taople thenpeutk caeasen* to l« 
dacttised befow 

•mt 7«KTtnt£ or tor amrx 

In 1 866 Chnslian Lox-fn described a rrflci 
which since bcara his name In sUtsalalb^ 
the posterior auricular neriT of tbe ribUt kc 
found a i-asodilauilon in the ear on the niw 
side Thb in turn coold be pmeoted by cot 
tiDg the cenical avmpalbetic trunL H aJ-o 
found that when 1 penphenU neirt In thr 
hindleg «tu sitmulated tbe itJame of the 
limb faxTcased. Bailm rtudicd the Lnrfa 
reflex and found that the iCUlatinn »a 
both to the erdlatloQ of ddalors in tte 
aaJ roots and the inhibitJon 0/ coostnctwi la 
the i m pathetic outflow He ywUbhc'i 
nnong granha to thb effect sotne of hw 
were repub/hhed in our fint cotnmunKXlk* 
ti ) 

\ stud of ibe^ curxTS mTab hoacicf 
that tbc Loxfn reflex, coosi'tlng of 
I'awjdilatfttion ami edetM of tbe limb, ma le 
iKited In the absence of tbe fimpath^ 

innenaUvi Thb a cmJd indicate that neitier 


35 * 
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the afferent nor the efferent arc of the reflex 
need go through the sympathetics This 
point must he emphasized because, as -will be 
shown m the study of our clmical cases, m- 
creased blood flow, which is one of the cardmal 
symptoms of the first phase of reflex dystro- 
phy, IS not abolished after sympathectomy 
but persists even though the pain disappears 
Attempts have been made m the past to 
construct diagrams for such reflexes Andrews 
saw the temporary disappearance of edema 
foUowmg radical amputation of the breast, 
when section of the postenor roots was done 
for mtractable pam In his diagram the vaso- 
motor reflex arc is led through the sjmipathet- 
ic cham to the posterior root ganghon and 
from there mto the postenor horn, the efier- 
ent pathway was led through the anterior 
roots joinmg the vessels through the sympa- 
thetic nerves Middleton too believes that 
there are afferent, sensory fibers m the sjmi- 
pathetics Yet, until disproved, the experi- 
ments of Moore and Smgleton have yielded 
dear cut evidence that painful stimuli from 
the arteries of the extremities are mediated 
only by somatic nerves In man the observa- 
tions of Foerster and that of Lenche are often 
quoted to mdicate that under a spmal anes- 
thesia, with blocked somatic nerves, pressure 
or hgature of artenes may still be painful 
Repeated personal expenence has shown, how- 
ever, that artenal punctures are painful m 
the sympathectomized extremity, it is rea- 
sonable to assume that vascular sensitivity is 
mediated by somatic nerves 
It has been common physiological teaching 
that the stimulation of penpheral nerve is 
more apt to lead to vasodilatation (i e , to a 
Lovtn reflex) when the nerve has been cooled 
previously, when it is m a state of regeneration 
or when the stimulus is weak Otherwise, 
stimulation of sensory nerves usually elicits 
a pressor effect Ranson and Bilhngsley ex- 
plamed the difference m vasomotor resjxinses 
ehcited by weak or strong stimulation by the 
variations m the resistance to afferent conduc- 
lon Accordmg to their findmgs weak impulses 
reaching the spmal cord are conveyed upward 
m the depressor path, namely m ventral paths 
0 lateral funicuh contammg long fibers with 
cw relays, and result in vasodilatation 


The Lov6n reflex then is a form of a de- 
fensive phenomenon by means of which an 
organ or a limb provide themselves with a 
better blood supply at the expense of the rest 
of the body Its afferent arc is no doubt sup- 
phed by somatic sensor>" nerves, but much 
speculation may arise as to the mode of 
efferent vasodilatation The postenor root vaso- 
dilators have been called “antidromic” sen- 
sory fibers by Bayliss, who believed that they 
carry impulses in both directions But evi- 
dence has been accumulatmg that there are 
vasodilator efferent fibers m the dorsal roots, 
whose cells he in the dorsal root ganglions and 
which are accessible to reflex activation via 
synapses withm the cord (5) Such parasym- 
pathetic efferent fibers may truly be the 
“trophic” nerves of the older authors as their 
excitation produces vasodilatation and because 
their excitation mostly occurs as a reflex 
phenomenon A herpes zoster is an example 
of a stimulation of these vasodilator efferent 
fibers, the stimulation here is due to a vascular 
or inflammatory lesion of the postenor root 
ganghon 

Reflex discharges over the dorsal roots were 
descnbed by Gotch and Horsley m 1891 
But their observations passed unheeded be- 
cause they stood m opposition to the strongly 
entrenched law of Bell and Magendie A 
study of Magendie’s article reveals, however, 
that he did not suggest that sensory, afferent 
conduction was the only function of the poste- 
nor roots The arguments for and agamst 
the existence of postenor root efferent fibers 
have been reviewed by Hinsey Recently 
Toennies has shown conclusively that follow- 
mg the stimulation of sensory nerves m the 
cat, a reflex discharge takes place over the 
dorsal roots both on the homolateral and the 
contralateral extremity The contralateral 
reflex is much smaller but lasts longer A 
calculation showed that at least 35 per cent 
of the alpha fibers of the saphenous nerve 
were accessible to reflex activation 

Important from the standpomt of our 
clmical problem is the findmg that facilitation 
of the reflex may be observed when a dorsal 
root to dorsal root reflex was augmented by 
the sunultaneous stimulation of the sciatic 
nerve 
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Trkstn ]b Ibe broad Mac ef tb« ordaiajrcat- 
iMl w tardiuiical, Uvrtnal laf^, ar 

furrfa rl rp ton a ric icmary fibeg aery teapc a a^ciattrallj 
(rtas *Dcb ao orek la 4 iWam bnmtic after reatfaci 
card, but prodaeaBacStreiC atoiiilitatfcn,M<bat(d 
[7 poaterkr root eCrrrat <Uuar« (aedCemr Mr\a) 
las tbc uothkUikalaabnaactKfcicdlfaroi^ 
cwdnlrt. palintvk powoburd Tareeia bat la 
r da t m ea la dcakd bj Dot* aad Mcrlaoa 1 C a*o- 
tacatAolim acdvUkak ot tbe dhral arava- 

ibatk tt)0i k wiTB. laotdiiimkD k»j aJao amr 
tkroaiY tbc (Tnrpatbink oul&t* Caaanr ta (be aneb 
oopbadod redex uocoaAdcOoo (oQoa^ tima at 
tbronboak, nrflei aaadJmtkia k tfctpasH atK^ If it per 
anu, ^ct nM U ckretdc pcotUMnatfe ttino*. oau^ 
poraat. Bad buruK pale La <irc(d}]f ooedonca aAkaal 
aprrkoeBU Atet Uwi I'atrML /bTfU pt4> 
ja ) ibMcd tbuaO onoa rcalu ti raaoaowr reaetbaa 
Bicb an mcmt ovtcd tf utkakr at ptrmrandar atrae 
(trea an Uiored U tlte doc, d Wa tbca* rtKdoaa an 
pctdoBBsaaly aandgaua- b«t thtre k ipkal BBCto* 
•trictor redex Tb« raaouMor redrx b tbolkbH oalf 
ba penpfarrtl k ate t baad od clw baa bom 
aOoatd lor d ep cot t BOeti. Tl« manout taaetka* at 
SadcckSatroptj'afctbcrmdCafrroiTpndntphBionipM, 
hicli arc aaora'ttfXtkw and aawktkp, Ui (bo 
t»nc( ercdoimsUlBs t leal la tba «at^ alacc^ 
tbro; Mpck abalabra the refirs aaocnoaUklBa aao 
ddatjoe thnpofii ibc aaiakr roan bat don aoc Uerb tbc 
aana rc^ 

From » bcrks of c&rtfol uul pafiwttking 
dlnlcal obbcrv^KUO, Sir Tboou Leirb (13I 
mu aI>o forced to coadude thit « aet of oerve* 
must exist outside of Lbe nsutlc and sjui 
pathetic hberi which axe respoosibfe for a 
diffuse and widespread hypetalgcsU which 
appears fa) man) subjects around a pofait of 
faradic stimulatW or a tiov crushfaig ci the 
ikin. These nerves, he believes Infiaeoce crB 
permeabllit) and cause a release of tub- 
ftancet tha'f produce Itching bj-peralgeaU, 
and MtsodHaUtiom Levis named these 
nerves podfenjor and suggested that they 
bdong to the posterior root ^>tcm with effer 
enl ftmclion. The flare around faijinies and 
the burning \-aiodilatatJon are doc 10 the 
ftfaniilatioo of the fibers. Vi the reflet a not 
prerenled br a nerve block central to the 


point of stfaBulatloo but b abolUhed br li- 
fe^ ^nenTdistaH) tothepomioftt,^ 
UtJon he behoTs that ihb b a mywai 
effect within the diuributkio U a cutaneoa 
nenr This would be then tmodificaJkwd 
the theoTT of an aioo reflex, postnlitfij 
vioual) b% Lewis in the Intnjvetatioo d the 
hbtamtne flare (14) 

\ asodilatoe impubci may reach the pe 
ripherj howe^■e^ through the lympidwk 
nenta. J 11 Bum has reviewed the opm- 
mentaJ e^ence for •)TBpathrtlc raodSitm 
Inman Lewis and leering (*5) haicihni 
that reflex rasod 3 aUtioa obtaioed Uroc;!i 
healing the trunk is abolahed fai the lym pa 
thectocniad extremity 

It has been Justly cmphadied by Bun flat 
the distributixi of vasodilators varies ti 
swriouj species of anhnals. OipiidsM hsn 
been frequmilv con/osed br “cat physfcJojy 
It b necesaarv then to esamlne the esiieact 
wt havT from cUnka] ohaervatkns rtblfav to 
the mechanlBD of InAammatorr or tneihr 
hN’ o ei an ia. 

An anesthetic limb surb as muhs ina a 
cat and degenerated penpbetal neriv ftoia i 
spina bifida or syriogcimvena, tfunm a negs- 
tire hbtatolne flam, a lack of hflamailrcr 
rubor and beat foUowing mfecUon. Srch anes- 
thetic limbs frequently show ‘tropUc olfw 
allocs, which h^ mv ikwiy or not at aO. 
The ump athrtic pjathwi) b Intact bot ob- 
vioual) does not cootrlbute to a reflet va3o6- 
lalation. A sympatheclocsv for such “trophic 
ulcers has never been of much benefit b our 
cipenence. An injan which, in sdtfitloc to 
the soft parts, mosdes, bocei and tnutau. 
produces a complete nerve Injurv has ocTef 
been reported to produce the mwirmne of 
reflex dystroph) In thb grocp of pafloU 
luffering from lensorv anesthesia, the affcost 
part of the reflex arc b interrupted and » art 
litt paranmpathetk efferent vasodflators ai 
they run in the mixed nerves. 

A paraJyied limh sochuapoiiomyeQtka 
Iremlt) ma) show a nornwJ circnbllrti 
ahoot J5 per cent of our cases (enpobtuhed 
daUJ ibowcj-anoais, roottling, diilbbfaa.prt*- 
■urt sorts, SyTopatbeclomr in «ch ct» 
warms the lir^ arid abotbhci the naiafoi 
crises (n cnH sreather Reflet dntroph' MJ 
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never been seen in this group The vascular 
changes are probably due to changes m the 
lateral horn, or dem} elmization of the ante- 
rior roots, vhich may occur in poliomyelitis 
The histamme flare and the reactive h}per- 
emia are normal m such limbs 
The hemiplegic limb often shons an in- 
creased arculation earl), owmg to central 
s)Tnpathetic inhibition Weiss and Ellis have 
studied such lunbs in detail In not a few 
cases there is a great deal of burning and 
throbbmg pain m such hmbs It is customar)' 
to speak of a thalamic pain m such patients, 
with the admission that it is intractable On 
the exairunation of such painful, burning, 
hemiplegic limbs, increased heat and osteo- 
porosis may be observed There seems to be a 
contmuous vasodilatation present If this is 
due to a mild chronic irritation of s) mpathetic 
centers or central pathwa)s, a sympathetic 
block ought to give relief Such an oppor- 
tunity has not yet presented itself 
In patients with spinal arteriosclerosis, who 
concomitantly exhibit an obliterating arterio- 
sclerosis in the extremities, there sometimes 
occurs a continuous bummg pain with vasodi- 
latabon, a true er)'thromclalgia, w hich is aggra- 
vated by heat and improved bi' cold All this 
mai be present w'lth pulseless artenes Such 
nenous vasodilatation may be mterpreted as 
an irritation of posterior roots or ganglia A 
s)Tnpathetic block relieves the burning pain, a 
deSl*ht'^°^ will be discussed in more 

To summarize the reflex pathways which 
may be operatmg m reflex dystrophy, the 
^erent arc seems most likely to be m the 
^matic sensory nerves It must be remem- 

arfp f earhest and most char- 

actembe S)mptoms of Sudeck’s atrophy is 

iniiin, or paroxysmal pain, the 

shes^ frequently affects nerves, nerve 
full of ’ P^^articular structures, which are 
receptors The vasodilator 
thetir<;r.^f™^'i_°^^T 8° through the sympa- 
elicited m the absence of the 


i lu uuc ausence 01 me 

be fv m which case they must 

spmal reflexes with an 
lorsfFie postenor root vasodila- 

dilatnr^^ ^ citation of efferent vaso- 
produces substances at the end 


tiR 2 The axon renex illustrated m riirare i is cm 
phasiicd in this diagram Its persistence and gradual 
spread ^is responsible in our opinion for the sjmdromc of 
Sudeck s atrophj 0, Is the ganglion cell m the postenor 
root ganglion t Is the site of trauma c, Reptwents an 
afferent sensorj fiber nhose sUmulaUon results in pain and 
a \ascular reflex is mrfiated through the cord as shou-n m 
Fimre I d Are the efferent \ asodilator fibers whose stimu- 
L ^ “ secreUon of \ asodilator substances. The 

around the nerve endings mdicate this 
diffusible, humoral substance This « a diagram of T 

i?shnH ^ OW/’o/Zn^iie cl les systemes associls pub- 

lished b> Masson ct Cie in rpit, uhich has been rein 

I knowledge In 
t^ diagrain the sUmuIus is shown to spread centnpetally 
to the next divnsion whence it travels centnfugaUy, but It 
direcUon with tETpMtenor 
efferent fibers T^ type of spread would e.xplain the 
servauon of Tmel that blocking or secUonmg of a pen 
pheral nerse dn/a/ to the source of imtaUon may bnng 
relief This has been confirmed by Sir Thomas Lewis (23)® 

organs, which are responsible for both the 
vasodilation and the pain (Fig 2) Ordinarily 
the choline-like substances, which are secreted 
at the end organs of parasympathetic fibers 
are rapidly destroyed, their persistence must 
either mean that the stimulation is continuous 
or that the esterase mechanism is defective 
(10) H this assumpbon is true, prostigmme 
or local acidosis defimtelv ought to aggravate 
the pain and vasodilatation of Sudeck's atro- 
This was true m Case 1 reported here 
The presence and gradual diffusion of thra 
pain produemg and vasodilator substance or 
substances confuse an orderly neurological 
exammation If the pam, hypoesthesia or 



56 j 


S^JRGER^ OYNECQLOGV A.VD OBSTETRICS 


b}-peftsth£sU of tbe afiocted Vmh U of a rlovc 
or itDcidnj tj-pe defj-ing all pattern* of ieg 
mental »omatic lanenitioo the neoroiogfat 
will dlagruMe a functional dljorder a (tau of 
mlad or a compoiiatjoa omro^ Thl* ha* 
been oar eipeneocc with nrer\ caic of So 
deck • *troph> referred for a neorokigkal 
mmmttkm. 

\Se ihaQ dbam later the peculiar auto- 
Domic imbalance from wtich mne todt pa 
tleot* arem to fU 0 cr but ihnply wljh to cute 
here that mainlr because of the chemical 
medutloo of tbe cholinergic para^-mpatfaetk 
efferent hbert many aeurnlogiiu aunply ^ 
nore or e\-ade thia proWeia irfiich not tofre 
quenth Is presented before anpensatlon 
board*. 

THE DtAQIfOln or ITOBCC'l aitOTOT 
If tbe dlagDotb of thi* cyndrotne bad been 
made eari> enough many a long laadng di*- 
ahtht} would hav’e been a^nided Iq atodb'iDg 
thepublbhed report* In the Uteratnre and oor 
own <3*0, we and that peniitent pain of a 
homing character with paraxynoal aggrara 

S resented by patients wboae fohiiy la 
> ifruTwbaiaed, oonlnfccted and aecm 
a the way toiivd a oormil course of 
repair should make ooe suqikloas of an earli 
begujnlng refiex dystropb) In such a stage 
the ea t r emit) is warm shows increased 
oscfflatlon*, ^ema of snbeotaaema time* 
and jednt capsole tbe muades are bvpertonic 
and are tr>'iQg to ^int the pahu^ joint 
There U no oateopon^ this fuahitg doa not 
occur unlca* 4 to 8 weeks of coctmoou* collat 
cral inpenarm ha>‘e been p r esen t. The pain 
b rathn doady Qimted to the site of iajvry 
and ha spreading character b not evidcDt 
Vie have already stated that pctUzlicular 
strocturea are e^*ci*n> apt to gK-e rbe to 
such phenomena. Rauber (dted by Lerkhe) 
has counted *6 touch corpuseka around an 
Interphsiangeal jolnL Nerves and blood %•«*- 
ids art equ^v apt to give rbe to vascular 
itfltits when Injured but while l^cricbe and 
hb foDowex* hast alwayi emphadred vaao- 
coudrlctioQ ta tbe most frequent vaacolar 
pbawmenon folkming bjury tbe bornfng 
pqtn of canaalgla, the nutritloua! le&ex of 
repair b a vasodilator pbenocncooo wbkh 


needs repeated emphasii tad wUdi s[D b 

demonitrated by our stodiea cti Weed fiw 

The pcrbrtkuUr edema whkt tuy pn*! 
for quite a distance bej-ood Uw foirl b tbr 
*«ood characteristie phenomcnoo endna 
tered carij Of coutk tratansiic edem or 

be due to diiect Injur) to Trim saJ h-a- 
phatk*, to pressure of cast* and drejoni, ^ 
infection or even (0 artifirit] cwutrictw fa 
case* of malingering The edema of Sodrd i 
strophv bowe^ b weD Jocaloed srtwid tie 
site of Injury and at first it b wtnn soj 
finshed. We^ later it mar become bri, 
c\-anotic and cold to tocxdi. Beotoe lie 
splinting action of mude* and bectaw of tb 
*\T»viai edema, tbe joint* becocnc stiff quite 
early and thb b one of the most itnpoilsiit 
residual dbabOitles with wbkh cne tai to 
deal Rheumatoid arthritis with rucsiir 
pbeoocoena b quhe snslogou* to ^akdi 
air^v 

Inere U final!) an osteopofca b alikk,!^ 
ever does oot occur until Kveml weelj tfbr 
thebjun There bsyrttydealdfiaUeed 
the Eoall bones of the hand or foot sod b tie 
ffi elspdiyids of long bones where rasculaniT ri 
tbe bone b tbe grestesL e m aUc U> iw* 
two biopsy ipeamen* of luch bcoea. There 
can be no doubt about the cause of ihh dctal- 
oficatloo bebg due to b)-pertmia. Ptannci 
who has made a Marching study of cste^ 
rolic bone quotes Hennas Meyer who int 
stated in 1853 that a rapidli devApui* <»t«- 
pomob alwa)-! mean* a hvpermb In lb 
affected bone. Ponuaer made lie isteestiiiS 
iQggestion that SodedL » atrophy ntt> be dw 
to b the marrow wrth coDitcfsI 

b>-pemy»la but without actual booc tnyif) We 
b«rf 00 oppoftuait\ to cDofirm or <C#pfon 
thb b)'pot&ila. 

Tl^ tooltJed spott) bone stfopfiy b^ 
beenmes diffUK at which thoc It b 
tingutthable from oiteoporosc* of other oripa 
inch as the ones doe to bsctHty woSitT 
underoounshmeut, UEiry fistob sod » 
forth. It mu*t be cmpbstbrd that tbe w 
oota of Sodeck* stroph) ihould ool w 
made on the baib of roentM films. Thera- 
drome may be pres e n t without It or ft 
subsiding when the booe diingei are it thtf 
hdghL N Of doe* the pain foUow the course <> 
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Fig 3 Films of F H , a sg 3 ear old Mexican laborer, 
i\ho suffered a fracture of the small bones of the left foot 
15 months previousl} Later a deep venous thrombosis 
^eloped Causalgic S3miptoms appeared when weight 
tormg was resumed Compensation neurosis v\ as present 
Gradual resumption of weight bcarmg, however, started 
recaMcation Note the coarse trabeculntion in the heads 
of the left metatarsal bones. This case is t3'pical of a 
Sudeck’s osteoporosis complicated b3' atroph3 due to 
disuse. 

osteoporosis, because after sympathectomies 
the pam may rapidly subside but the osteo- 
porosis persists for many months The great- 
est value of roentgen films lies m serial exam- 
inations ^Vhen coarse trabeculation occurs 
with evidence of recalcification, the peak of 
disabiht}' has been passed Complete restitu- 
tion of structure has not been seen m our 
films 

differential diagnosis 

The syndrome of Sudeck’s atrophy may be 
so vague at first and clouded by additional 
implications later that its differentiation 
rom other conditions is not always easy In 
net, the pomt should be made that it is often 
associated with the syndromes from which 
some authors try to separate it 

rom the roentgenological standpoint and 
frequency atrophy of disuse 
0 d be considered first Atrophy of disuse 
« painless and not associated with marked 
asomotor phenomena and certainly not with 
diff * ^*^*-*°^ Bone atrophy m the film is 
use, comes on slowly and improves on the 



Fig 4 Case of A McG Left, normal control, right, 
tuberculosis of the ankle joint with marked bone atrophj 
Note the destrucUon of the talocalcaneal joint 


assumption of active motion or weight bear- 
ing It IS our strong conviction that the earljq 
spotty atrophy of Sudeck caused by increased 
blood flow to the bone and appearing within a 
month or so after the initial trauma is com- 
plicated later by a superimposed atrophy of 
disuse At this stage a roentgenological dif- 
ferentiation IS impossible If the extremit}^ 
can be made painless by procaine injections 
and adequate immobilization, the resumption 
of weight bearing and the active exercise of 
the surrounding musculature will hasten recal- 
cification (Fig 3) 

Bone atrophy due to inflammation of joints, 
such as tuberculosis, may show mcreased 
blood flow, continuous pain, edema, and de- 
formity But the destruction of the talocal- 
caneal joint, seen on the right, leads to the 
diagnosis (Fig 4) It may well be, however, 
that the bone atrophy seen around tubercu- 
lous and rheumatic joints is caused by the 
same vasodilator mechanism, which operates 
m the traumatic atrophy 

Aseptic necrosis of bone following vascular 
occlusions causes a rarefaction of bone, most 
visible m the vascular areas Figure 5 shows 
such a film following the hgation of the bra- 
chial artery for a traumatic aneurysm The 
necrotic areas do not have the same ground 
glass appearance as that seen m the acute trau- 
matic atrophy of bone The circulation, of 
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Hf j Cwe/0 It Tk( bracltMl &n<Ty 
mmur chuihu ccb prior 1$ atr ct»aiiuta» 
md iW t&lJnK e/ (iaeu Note tW Mptjc 
a( ibt cup»] borwt ud tW muftrr** •< iWr^k)»r«t« 
TW af (be pbtlceqrts uw dnae Tbt pfcTorr k 

e»w»t7 daSemii fra* ll«t tr^ibr 

coune u grcith (ljmiaJ>hed (rWnd of bring 
laerptard 

Sffiiit *tifa^of9tu m\'d mg pncoarilr t)v 
tnbecoltc of spcagN bon« ii dxx nidcnt tn 
the \Trtdjric hut it 6oc% fnv'olvx ofh«r ptri 
of the kkrietal n*steni In t of our rua 
C ue 4 c ind (), there tu a diffioe ofteo- 
pon>«i» of the *puie fir from the ste of ir>juT> 
It hu been our unpmrion that u fuch ca*a 
the IocaI poAttrumsUc ostcoporoi U ww more 
ATvtfeAOd Inidditlon lei»re*fifHT^\elolrcAt 
menl iFlj; 6) 

Other form of o^teoporoAto due to htljer 
nir«th\Totdjim h\-pcrthMrjklKm p<tult»ry 
buophilam aikJ adrenocortrCAl At-ndronxa, 
metAslJitic nuiigtiAnt ^eskmi, mulUpie m^e 
Vtoa And oaeomAlACiA hA\e been dbcuwl 
Aod differeotuted from tenOe o*teoporori» by 
BUck GbofmJej AndCAxnp. 'n>e> cmn hardly 
be coofiacd wilii Sudeck > atn^) 

The « ciJkd IrQumitu ktuch pto- 

doccs t fJTtt dcaJ of piJn on weight bemnng 
and because of lack of » eight beariog Dia% pro- 
duce bone alropht mitkt be di 0 ertntlated 
from an ankle *pram vith immediate mtiac 
pain hj^i^omc and later atooic mua- 
coJature with decalaficmlioo- ‘’uch a case b 
Dhutrated In Figure 7 


r«iimul/r MfKmit cooipiraai ^ Bfirt. 
«», and malmgenng mav hart to roosij 
cred wfren patiml are seen qolle nrij 
the anrietj atate of a patient mav Lne 1 
liearfnp nn hh. antooomte rrflein b Caere ifcn 
Ifkdii In dogi ledow in the motor ana 
uiuallj- foUored b} dilaUtboofTrrriiltiOT 
corrtspootJing ertrenutv indkatbg iht tb 
dominant Taaomotor repmentaboo fa Ow 

partof tbedoR scorteik>i»cwijtrktorfjDl 

Margaret kconard retwned tV praana 
area In roonke)a and found that tie mrrh*- 
nltm for reflex vasodjTalaUoo wa^ nmrJrtih 
patal\ied WTien loch an animal »tj jiarrl 
in a irarm atincaphete the i»mal eUTTO^^e^ 
ibowed quick \ijndilaUtltm but the aflertri 
cxtfTjnitv aborretl no loch adjiKiacnt ird 
remainn! much coofer than the coolrcJ 

In man the hemiplegic eitremit\ tbn 
Intereatlng dblurbanres of heat retdatin 
wiuch havT been atudVd In Bixn Krtr ud 
Uoderaood rDcber M ralt and Lamer (*9' 
The latter } lothon demoostratnl a t& 
blmJ o\Tractiv')t> of the iiiDpatbellc nerr 
out s}-ttnn following a Urge mlajttm 
tritx-Tng the dldributioo of the left maUe 
cettbral artm Tbe^ intetpretedthbuiR 
Icaae phenomenoo from cortkaJ InhlUlma 

That autoncanic reflexei are uoder cnrtfca) 
control b lortber exempfified bj the work of 
Hewer Langworthv and kol^ who ifUt 
deanilcallon ahowed prafer rtrenglh tod 
cormstmej of gaalric coolrictioa*. TV 
atrelch reflex ihoii^ defajed relaxation. Thrr 
Idl that reflex gaxJrlcactKntj fad«ncmttr»ii> 
controBed Ip cortHral action. 

1 rom a ttandpouit of tberipi all thew 
dntartfng cortical and lubcorD^ bfiaeom 
•bould be eliminated a» much a» pwohlc 
Ead> •ettlcment rea^urance and relief ff«n 
anxiety are all important before the kjctl 
treatment m to be cfTecthe \gab it h cw 
fceltng that Imtead of Inlng to diCemitaw 
Sodeck a alrophv from a flateofnilnd tV 
partlcrpetion of tha element thould be t-err 
tamed a» it proliablt pfaix a r61c in ibe 
loma of anj injury 

\ bard, traumatic edema of th e hxM h 
«onietime*arlttiriaIli prodocetl bvaroort^ 
ingband ThecoortrictKmmatDotbeMBtVt 
the naked ei e at Ibe Ume of eiamin»U» tnb 



MILLER, deTAK^VTS P0STTR\UMAT1C DYSTROPin 01 THE EXTREMITIES 565 



Fij; 6 Case of R H awl 71 Marked o-ilct'imrosis 15 
months after injurs of soft parts Tins is Case i of our 
tabulated senes Scscre O'teoporosis of the «pmr was 
present 

if an infrared picture is available, it will show 
subcapillan c\tra\asations in the form of a 
band (12) 

THE COlRSh OF THF DISF \SF 

There arc mild t\ pes of reflex d\ stroj)h\ 
which subside spontancouslv in a few weeks 
orrapidK respond to treatment to 1 )C outlined 
There arc cases with moderate seventv , caus- 
ing complete disabihtv , continuous pain, in- 
creasing contractures of tendons and }omts 
and marked dccalcification of bone 1 hc\ run 
a self-limited course, however, and mav heal 
spontaneouslv within a vear Often thev 
leave residual stiffness, deformitv and con- 
tractures of joints in spite of a verv small 
injur} There is, finallv , a scvmrc form which 
shows a spreading neuralgia, a spreading os- 
teoporosis, and graduallv a mental fixation 
on this intractable lesion Such patients mav 
request amputation and threaten or commit 
suicide A functional and economic rchabih- 
_^ion of this group is hardlv cv'cr obtained 
hey maj end up in sanitariums or closed 
institutions 

The seventy of the original injury docs not 
^rn to determine the course of the disease 
s a matter of fact, severe trauma causing 
ractures of long bones and total transection 



! ij; 7 Diffii'-i (1 U()]>oro‘;i'; c'piTnll} of ihc cnlcinciis 
iiul till timl lioni^ Mitli llallinnl loneitiidinnl irch 
nncl -ipistjc miiiclf<, 7 nionllic nftir a s|)ninial ankle 
T hi fiMit lias niitr pronirli immohihreil It was wamiir 
than ils fillow anil swollen NoniniUleil cast wilh wnlkinp 
calipir nhiieil the jiain and iurmilted wcirIu hiaring 
kecalciliealion was incomplete after anothir 6 months 

of nerves and blood vessels docs not seem to 
be followed bv this flv strophv Sprains mild 
frost biles burns, partial nerve injuries, ve- 
nous thromboses, low grade chronic infections, 
are in the histon of these cases One has the 
impression after siudv ing these patients, that 
their autonomic nervous svstem is labile, and 
hyperreactive Whether this is the cause or 
liic result of the prolonged disabililv we have 
not been able to determine Most patients 
have been subjected to a neuropsv chiatnc 
siudv and this will be referred to m their 
histones 1 here has been, hovvev'cr, no single 
pattern or tv pc of personahtv which was found 
to be characteristic for this sv ndromc One 
cannot help referring to animal expenments 
which show that autonomic reflexes arc rcadilv 
elicited when central release is obtained (8) 
\pphcd to man this would mean that certain 
emotional stales, anxictv , fear, and also un- 
controlled pain arc capable of exaggerating 
normallv rapidlv subsiding vascular reflexes 
I his problem is now being studied 

THE I’RFV I NTION OF SUDI Ck’s ATROl'HX 

It IS an interesting fact that men like Boeh- 
ler, who stnctlv immobilize most injuries but 
encourage earlv weight bearing and active 
motion, have not seen or deemed vvorthv of 
mentioning the sv ndromc under discussion 
In a small monograph, karitzkv has pointed 
out the importance of complete reduction of 
fractures, careful suture of torn muscles and 
tendons, and ev^acuation of hematomas to 
minimize the chronic stimulation from foci of 
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imttdon He espeoiUy emphaiur* ihc mr 
KK»1 correction of tom moscfc*, tendom, and 
ligunenti. In mn'cj-lnj our om material It 
has been ob%-iou* that minor Injuries irithont 
injury to bone bat affecllof Uj^ajments, ten 
doni, and muscolatore are tn-errhcbnlnglj 
present in tbeMston of redeidi-stropblesand 
larRe fractures, irbich arc satnfutorilv Ira- 
mobflucd are hardly c\tr foUoired b\ \-ajo- 
rrwtor and trophic dtsturbance*. 

The eari) and adequate control of pain 
e^pccullj erf pain sKhich u hardh lo Le^ny' 
with the of the Injury b the neat 

important pre\Tnti\-e measure. Lcricbe has 
ad\-Dcaled the infiltration of hematomas in 
acute mralns wth procaitK KrfuUon a proce 
dure wmch aorne men follow In this couDtr> 
This is • simple and effioent method to pre 
rent an activation oi autonomk redoes 
through poiaful aenjorv stimuli if the bloch 
cannot be perfomed mr anv reatoo around 
the flte of the isjon a oerre bfoci promnt) 
to the area such as that of the brachi^ plexus 
or tbe sciatic or femoral oerv'es Is equally 
effective 

Wbetber early penarterial svmpalhectom) 
Mb) or repeated svninathetk bloi with pro- 
carae (it) are more euectua ts difficult tosa 
The local inhltreticm is certainlv more readOy 
a adable to every surgeon dealing with minor 
Injuries. 

The third and last preventive measure u 
one ahreh we roentioo with hesitation al- 
though everv c vp et i enced pbvsictan has made 
use of it for manv centuries. Deside immobDi 
Mtlon aad telte/ from pain the aUcvTalion of 
fear inxjetv the rcauurance of tbe patient 
and tbe avosdancr of all factors whkb ma 
lead to a coosnou or subconscious proloDjta 
tion of a painful ndrome should Iw attempt 
cd There t> no ckar nit evTdeoce that the 
poittraumattt cm tional tatus of a 
can actuaJK mffuen e the local aiilooo/^ 
reflexes onginatmg from an injun that it |t. 
an infiuen e on the patient s reaction to 


posnWeicttlcroent \niimbcTnftwrfuuari 
(Cases 5 13 ig J3 17 jS) have been rryiriH 
bv competent ncurtilocKti at tmlmjRrm it 
hvsferfrt but it should be prfnted out itn 
the emotional status of the patent njr sr 
tuaJly Influence his bod 3 \ reactnra to mjerr 
Thus the dccorticaled animal wfii an burt 
diencephaJon, exhibiling sham race shT*» 
many tiaggerated autonomic refleto. lami 
tbe tvpical hbtamliic flare an imn rrflei b 
markedly cxi^erafed under pentotluf w 
dium anesthesia, who* diproHsini actm b 
mainly central (unpuUishetl Utt) 

THE UtATOSEST 

As soon as an abnormal pmioogatDn of 
pain, crrfUtcial hyperemia ronsde spavn, snJ 
beatioa of joints U dlsomerrd an sttemnt 
•btmW be made to depeesa oc Intcmipt iW 
vascular reflex U thesiteof imtatinn hdm 
such IS tbe presence of a partial nem bjoTT 
a neumma of an asputition stump, a war n 
which nervTS are embedded, of ts artcdiler 
venous thrombus, these foci mav be ewed 
V tom musde or ligament should be cxiefafh 
repaired This does not invariably break ep 
the "iootis eytk e sp e cn llv 1/ the xvndreose b 
of several moaths or ■ears dortion fios 
ever in t a* ;6 the reserix-o of an obClrr 
ated seement of the axillarv cm pmnjah 
refleved the edema and the vawiotor phe 
oomena In Case 14 tbe strifipiflgof tbcii*>- 
fcrooral vein was foflowcd b\ corojJcte irfief 
of svTQptoms In Care 33 the roectm of i 
digital nerve whxh had bw partiifl} mjend 
and acted aj a Inggrr acme gavT rdief from 
the spreading neuralgia but rctunifd a h. 
montu later and progrored until other meo^ 
urrs were taken trfnerafly spcalmc 
results with local excision of area ahnhacn: 
•Uspevtcd 01 lermg > chronic iim h 
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mobilized Colics’ fracture one maj sec an in- 
\ol\cracnt of the dorsal interosseous ncr\e 
with a t\ pical trigger zone gi\ mg nse to se\ ere 
reflex d\ stroph\ (Case 24) The resection of 
this nen c has been suggested b\ 1 urncr, how - 
e\er, it has been found uiisatisfactom b\ 
Middleton 

Repeated local inliltrations of procaine and 
repeated injections to the paraa ertebral s\ m- 
pathctic chain as adeocated 1 )\ I cncht ha\c 
gi\en temporare relief and allowed the patient 
to tolerate phxsical therajn It was found 
that if the patient receued a block of the 
5 \mpathetic chain the joints would loosen up 
the muscle spasm would relax and in tins state 
heat, gentle massage and active motion would 
bang aliout greater impro\emcnt The repe- 
tition of this procedure two to three times a 
week has brought on great relief in Cases 20, 
27, and 2S 

In the later cases ni the presence of much 
atroph\ and contractures, a s\ mpathctic gan- 
ghoncctome was done (Cases 4, 7, S, 12, 17, 
29 and 31) In certain patients (Cases 7, 12, 
and 17) this resulted in permanent relief from 
pain, although the contractures irre\ersibl\ 
remamed In others the neuralgia returned, 
spread higher and the pain became intrac- 
table In such patients, posterior root section 
or chordotom\ ma\ fail as the source of the 
pain now has become thalamic \ surgical 
excision of the sensorx areas in the cortex has 
not \et been done Such patients often com- 
mit suicide and most of them Iiecome mor- 
phine addicts 

In summarizing our methods of treatment, 
the\ varj with the scxcritv of the disease and 
w ith the stage m w hich they are seen When 
the sxndromc is recognized earh , infiltrations 
of procaine are most helpful If this fails or if 
the disease is of scxeral months’ duration, 
repeated procaine blocks of the parax ertebral 
syrapathetics have been done Should this 
^*1, a sjTnpathetic ganghonectomx is indicat- 
ed Section of sensory' nerves, dorsal roots or 

e spinothalamic tract has not been as useful 
^ the interruption of the sy mpathetic fibers 
^ uch attention is to be paid to the mental 
s tus of the patient If there is a law' suit 
pending, it should be settled at the earliest 
possible time 


STUDirS ON HI OOD TLOW' 

Sex cral methodsof determining blood floxv in 
man hax c been described While none of the 
methods IS dcx'oid of errors, xxc bchcx'c that 
the procedure of \bramson, which one of us 
(D S M ) has slightlx modified, has eliminated 
manx of the defects inherent m plethx'smo- 
graphs x\ Inch operate bx air instead of w ater 
displacement 

Our method of stiidx was brieflx as follows llie 
pliant came to tlie laboratorx tarix in tlic morning 
witboiit breakfast He was placed comfortably on a 
bed and rested for 30 minutes coxtred with a liglit 
xxoolcn blanket 1 he temperature of the room, un 
lessolherwi'-L mentioned, was 2S degrees centigrade, 
the bumiditx was not controlled I he temperature 
of the XX ater bath, in winch the extrcmitx was placed, 
xxns 33 degrees centigrade except in some studies 
in XX Inch cool and hot cnxironmcntal effects xxcrc 
studied \ spcciallx constructed idcthxsmograph 
xxas used in all obserxations (1 ig S) 

The ]>rinriph of the machine, as that of all other 
plethxsmographs, is to detect a xolumc change 111 
the extrcmitx bx means of an occlusixe pressure 
placed at the site of the insertion of the extremity 
into the machine This occlusive pressure, for the 
upper extrcmitx was 70 millimeters of mercury, and 
for the lower extrcmitx 120 millimeters of mercury 
The amount of occlusion, how oxer, may be varied 
for different indixiduals, as has been discussed bx 
Abramson 1 he change of xolumc of the extremity , 
produced bx a sudden occlusion of xenous outflow 
while the arterial inflow continues, is transmitted bx 
a single sx stem to a Hrodie’s bellow s This change in 
xolumc IS recorded on a moxing kymograph, bx 
means of a small inker through which a small piece 
of hypodermic needle is inserted A timer xxas used 

The apparatus can be used for the arm, hand, or 
foot It has an entrance and an exit of equal dimen- 
sions, although one end can be closed securely by a 
special metal flange The hand, foot, or forearm, 
after insertion into the machine, is surrounded bx a 
rubber cull w hich is glued in iilace by rubber cement 
The hair is shax'cd off of the extremity, before inscr 
tion The projicr cull is used with special care to 
prexent either constriction of the superficial xessels 
or to prexent the apidicalioii of a x'cry loose cuff 
which xxould allow leakage This cuff is applied over 
the inner metal [irotrusion and secured in place bx 
a monel metal ring xxith a large thumbscrew, which 
IS used for tightening to prevent any' xxatcr leakage 
Horse saddle felt, one half inch thick, is placed be 
tween the rubber dam and the outer metal plate 
after the extremity is inserted This immobilizes 
the hand in place rather securely The hand or 
foot rests in the double cylinder comfortably on a 
copper sling so that the extremity is not in contact 
with the sides of the inner xvalls I or the hand or 
forearm the double cylinder is used, whereas the 
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li 10 la, ft I) (Ci'c I’) DIckkI flriH left normil 
I ^ il Vine tfials at enped t a ruliic ci nlimetcr'i blood per 
uliir renliniclcrt limb tolumc ih Hlood llou in 
\ b( Ihmd rmlrnKatertf'id , ncubircentimilcrtblnoil 
(v r itorubn. rmlimiltr^ limb \oluinc :a U I) C-i'C H 
U "dtbuv U!i nntmd(<«it \ine ltnkt\er\v,ed a s tcubic 
ir t Titirp. blood |>i.r too ruble eciitimeti ri limb tolume 

'luring Ihi riiutM Ilf lilt ixptriniunt (I ifj o) \ 30 
nil ule tfl lariotl is nllowtd btforc tacb ttsl and 60 
e imd mitrxah art allow td between cirh suuted 
inc orclusivt prissurt I hi position of the cxtrtm 
dm Is most im|iorlin( I or the lower ttlrtmitx llit 
pdicnl lits coniforliliK in bi d, the Inp nbducttd 10 
I Is difirii s and the ke' md foot tk t attd about 4 
III! hn; abut L liiart ktil \ll mii'iks arc m a rt 
bvd|Mi iiiDii I or the upper txtriinilt iheslimilder 
It aliiliK tial to 70 diaries the ilbow llevul to 140 
dr. lies and the hand kipl eitlur in proinlum or m 
Ji I 'iiiiiialiiiii iiroiiation as this is thi most roin 
I'libli (sisition for ihi pitient to assume for pro 


ah Hlood flow insoKeil foot 'sii triak aei raceal j 0 ruble 
Centimeters blood jier 100 rubic renUmeters limb eolumt 
,a H t, , Case 6 IHihkI How nplit normal hand fen 
trials atirapeii a Or cubic cinlinictcrs blood per lOO cubic 
centimeters limb solume , 1 ’ lllooel flow ineoUcel left 
band I iftecn trials averapcsl <> cubic centimeters per 
too culm cintimi Icrs limb xolumc 

loiipeal iHrioils Special block*; nith jtreieitid out 
areas for the rcccjition of the calf mustlts, as well as 
blocks for the humerus bati been made to cleaate 
the lower extrimite eomforlabU before tnlranee 
into the machine \ small pillow is used for the 
heael and neck 

1 neh determination inrlude'l a blood lioi readinp 
on the normal, o))|>osite e\trtmil\ Du culT was 
plaeeel at exaeth the same pO'itiem and exacth the 
same location as the normal cxtreinitx It wa* 
im|iortanl to determiiu 1 hctlier there was nn\ 
occiiielinp pressure before tlic lest e is math b\ el 
terlinp an\ rlianei iti color of thi exlremitx or b\ 
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the cofflplil U ol tb« petkat. Tbe madtl m 
tlkmed to nua foe aerew mioatn ( deunaiae 
atandard bue toe Vrtef cu ere ••ceM foeaod 
wm detected doHu the couik d the eipetiiaent 
aad rcfulu obuioed iterefraa ore (efted or eor 
ected Soddefl n*ei ia (be corv too&( plate* 
or rvioua dipa oc nddeo ekvtUaes la tt« com 
meant defect is the mactior leak I ibe 

mtem or njcncmcot on it« pert o{ lh« pilieat. 
TbcpaumU ere(o(dbo(t eon^iarcse oemm 
Tbe\ ere alto told oot t fat uteep or to o re cbelr 
other ealretBJ bet in any LetVj ere the wnet 
oiMnlz^ unblem bnt ctxiU be cooutilkd mtb 
exact pp^tkio ol tbe rubber t tbe nM or 
oiJe od prot'ee dorare ol tbe coeiatnctiBK nnx 
oTcr tbe tnoer tnoe ol ibc macbiBe Tbe crnal enrre 
u that 1 (Itnr rt*e od rdaUrelv Sat plateau 
after uxne tJate elapeed foOoamc occlotloa ol tbe 
ttvol ed cTtre iai ty iTtp rnl ) Pube rea. 
as am on tbe WymofT S pb verc absohit nerea 
eitr ( determ oe tbe rt ( of tbe mirhl Calen 
laUoos at made ea tbe detemioed rune* b 
Jectinf enbre e«U Bteier* ol ter direct! t 
tbe rtatera tbro<i(]i nerdk and rubber I btn( t 
the exit of tbe macbioc Vnotber loyrctlnn ol tbe 
same qaandlT ol ater as irell as Ibird if this as 
Deceasary. aas made I caUbrat tbe nSo* ol blood 
aa detemnned br the rise ol tbe corre Tbeae jtc 
tktof vera made betaoae t va* foamJ that tbe ap 
paratus was tensJu t diSerent degree t 
diSerent levels of the ctirv 

Tbe rtmhs ere calculated m enU cratitncter 
of ViW»t per 00 cnbtc cesumeters ol limb ol me 
From S to lO tnati were mad on each extremit 
ibe arerare taken from them Tbe room 


tempenttcre Ulh le inc rfatcre and Umd frrw 
mooted teaibsltUag 
Uldf from tbe Bofrapklc ftai&t, ovrQI 
metric rentfiogt rtre (b'«f In aS tabjects Parbn 
oadQoaeter aas caed Tempera I uei el tbe dpu 
and ol tbe t oca ere made for eocBpantrv it*fo 
in tenat casea before and after I>t^tk<tn9^ i 
General Elertrie apparatus u iMfor tbeaediin 
fainaijoaa. Blood betabtrj todies, tak+tr' 
pborpbomi od pboapbatase. total protdes ard 
ttric andf »rre detmamed. tbo urioe and H*d 
conoU (re done t iba same lime. 1 )ertiQ« d 
tbe t1 Qal ganidloQ and lamhar padreatrl 
ebauu ere made th oorocala, emal U+^ 
or*T*tx» l determine the eCect ol UcrklrTt I** 
raaomot or response I the ci tT t mJ cy 

E£rci.T* or BLOoo TLOx smun 
\ total of 1 14 detemioations'wm iwit« 
the affected and tbe «amc number oo tbe cfi- 
penile ettrcnult ol u paUcflti. * 

ahomi a bncf wnunan of our findtn**- b 
□otenortbt that to ii of 12 paiknu 
laas lacTcaied blood 6 ow in tbe affected Emb. 
tirt-ing from 60 per cent to as link as 5 
CTOl The volume of the affected Umb 1 
also tmiallv larter allboofh this IncTt*'* d»l 
not bs tnv meins tbe nurim 

UKTWtsea m Wood flow ThecnlvwUra^ 
abowed a decreased flow In tbe affected ha 
sru C n t aae 7 who had a tTTv vrol! re^ 
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ing blood flow and n ho, as a subsequent sym- 
pathectomy showed, must have had marked 
penpheral vasoconstriction Wlnle liis basal 
metabolic rate is not a\ailable, his clinical 
findings were those of a h^’pothJ roidism v Inch 
is usually cliaracterized b\ decreased blood 
flow through the extremities 
In Case 5, in vliich there vas no definite 
increase in blood flow, the following status of 
the affected extremiU was found the first 
determinations of blood flow were made to 
months after a fracture of the fibula, which 
was mimobilizcd in an cquinus position The 
affected c^tremlt^ showed marked trophic 
changes The skin was shinj and atrophic, 
the nails were nbbed, and the ankle joint was 
swollen There was also some increase of hair 
on this extremite In the 12 blood flow deter- 
minations, the average of which is gi\cn in 
Table I, 6 gaxe a higher and 6 gaxe a lower 
reading than that of the control c\trcmit\ 
All readings were quite low This patient no 
doubt represents a late stage of Sudeck’s atro- 
phy with marked organic changes 
C B , Case 7, had an automobile injur\ to the 
left ankle, following which no fracture could 
be demonstrated The basal blood flow of 
this patient was exccptionalh low, although 
he was not arteriosclerotic and only 37 years 
old He was alwajs cold, wore hca\'x under- 
wear alwajs, and responded poorly to de- 
creases m en^^ronmental temperature Un- 
fortunatelv no basal metabolism test was 
obtained In 9 of the 12 determinations the 
blood flow was higher on the affected extrem- 
■t), but most of these were done after a lum- 
bar sjTnpathectomv The average reading of 
the 4 determinations done before s^Tnpa- 
thectom} was only 1 cubic centimeter per 100 
cubic centimeters of limb volume, this being 
the lowest value obtained in this series and 
dosely approximating the blood flows ob- 
ained by us m advanced obliterating arterio- 
sclerosis 

With the exception of these 2 cases, there 
was a definite increase m blood flow of the 
injured extremity The average increase of 
c 12 cases was slightly over 30 per cent This 
remarkable increase, persisting over many 
months or several years after the injury, is the 
most characteristic feature of the syndrome 


TABIC ir — THE EFFECT OF S\ MPATHECTOMY 


ON BLOOD FI OW’ IN REFLEX DYSTROPHY 



lUood flow In c c I 

per icx> c c of hmb \‘olume 1 

Number 


Affected limb 

Normal 

limb 

nation! 

4 k w 

Hcforc operation 

I 0 

1 43 

6 


After operation 

^ 7 

3 3 

3 


Hcforc operation 

> 

I I 

4 


After operation 

3 6S 

10 

8 


Iteforc operation 

1 7 

.S7 

8 


After operation 

3 S3 

J 4 

S 


Iteforc operation 

S * 

4 o6 

S 


After operation ' 

4 4 

iSs 

3 


Hcforc 

Totals 

After 

n 7 

M 3 

6 46 

II 3^ 

33 

18 


Its possible mechanism has been discussed 
under the heading of vasodilator reflexes Of 
great interest w as the behavior of such extrem- 
ities when they were subjected to changes in 
enxnronmental temperature, w'hile the room 
temperature was kept at 28 degrees centigrade 
and the temperature of the water bath was 
\ aried from 1 5 degrees centigrade to 40 degrees 
centigrade Figure 12 shows that at lower 
temperatures the difference m blood flow 
between the tw'o sides was generally not as 
marked as at higher temperatures, but, m 
addition, the affected extremity did not res- 
pond w'lth vasoconstriction as readily in a 
cooler w'ater bath as did the normal limb 
One would expect such findings m the presence 
of a chronic vasodilation, but, as pomted out, 
there is often a masked vasoconstriction m 
such limbs, w'hich may account for the msta- 
bility of response seen in Case i 

THE EFFECT OF SYMPATHECTOIIY ON BLOOD 
FLOW^ 

Of several patients who underwent sym- 
pathectomy, we have blood flow determma- 
tions, before and after operation, on 4 (Table 
II) K W , Case 4, was seen 5 months after a 
fracture of the fibula and a severe sprain of the 
ankle Severe, continuous pam occurred im- 
mediately A cast was applied for 2 months 
Because of the marked osteoporosis (Fig 13) 
and the early intractable pain, a diagnosis of 
Sudeck’s atrophy was made by one of us 
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tcmil mallttJuv FoUcmlng mhittan 
foot ind knrrrlf}? were 
week*, riRhl biood flow» lOT dew frwt 
moAthf to n moothi t/ter tbe Krrijnrt,t 
djostUJR a raarted tomwe oq ibc o}wi 
•Jdc Sit blood flowi were drtmatfied [ren 
ir dax-a to 4 rocmtla after avropatSertwr, 
While there was complete rdwt frtm pi-’ 
the Uocxl flcFW* were not eipediU\ if ected ro 
the injnml ude where vaiodiJatra ni 
alrendr marked 

Ca^eii GJ) had been •eeo fompirathth 
enrlr 10 weeki after an fajinr to lie 
anlJe without fracture >he u pr»- 

peil\ iplinted continuoua lotncliUe pia 
de\Ttoprf Imraedl&telj after the hjunr "n* 
blood flow! were hiRh m both feet hot «kfi- 
<D 53 I > wbeo >cen 5 moolha after the iutd\ higher 00 the inpirtd ttic. tha 
injur) The blmaHeolar ^»cc wai wxlcoed uTopathrrtomv the Wood iiwi (hemwd « 

and tbe foot wu hetd la an errulnui potlUoo dw ride operated open anti not on the (tnlnJ 

The anUe wAi cold twoUeo and (he akin mat aide CUnkaJiv there ww maried rrCrf from 



ahloj In 6 detennlnatlofii of blood flow 
before t>iDpathectom\ (hero wia an locreaie 
ID 4 out of 6 There m a mull plateau tx-pe 
of Wood flow eurva as teen in obUteratK'e 
x-ascular dmset The U as^ermann reactloo 
was strongh poiiti\*e in iptte of iotenBittenl 
treatment with oeoarfpheoamioe and I la- 
math Following ixTHpathectocox (here wai 
an increase hi blood flow la both ertremluea 
8 finding which Lericbe has indicated for nuo\ 


pain. A ibortesiingof the ichilW ieedoe tad 
to be co r rected bx casta 
Id lanrnai) a total of sf blood Ant tnt 
done ynor and if Wood Sows fafloaing rn 
palbertOfTiT The Interpmauoo of thepan 
dowal findings of the changes n bkod 
Id relation to the clinical impromont t 31 
be allnnptetl in the dlstoMlofi. 

WDrea os ctuntru MiTxaouss 


xrara \MuIc the pain has dlsappeored and 


Bbod raJaum phosphorus and 


tbe palleot has been able to bear weight on 
the es t i c n iitv tbe ostcoporosU b »tfll rwesent 
and B exen detectable In the knee an*l hip of 
tbe same ride 

Case 7 C B has alresdx been referred lo 
as haxing a xttv low prcoperaiixT blood flow 
Tbe left injured ankle was much wanner (han 
Its fdknr although iC felt colder lo Ibe pa 
ticnt Four readings were done before and 8 
readengt after a left lumbar s\-ropatbcctomv 
Tbe bath temperature* were kept coosUnt at 
31 degree* crnllgrade The po>tojwrattve 
readings were marie from 1 lUx I smooth* 
after operation The readings mere comKl 
eiiU\ higberafter vrapotbectomx iTimcallx 
the limb operated upoo was dn aarm and 
mm OQ weight bearing disappeared 

Ca« 8 R D dUocated ber left fool with 
a marked ertravasalion of Wood at Ihc ci 


tase determioatkm* were madeoa u jniieoti 
affected with reflex dntropbx (fig r-l' !• 
4 patients tbe iktermiaatfcms acre made 
tsdee srctral a eeks apart WhCe the mJenffl 
and pbospborus showed no desisboo fr«n tie 
oomal the pbonduUse was inghtlr bat 
definitclr elesated In moat instinct*, "njc 
blood phosphatase JcstI for the noftnal 
should not rt red 4 Bodansk) units Ihe 
lowest figure of 4 units was obtafotd in Ciw 
10 n II who euffered a blunt injure to the 
dorsum of the hand and developed * rpoltr 
atrophv { the carpal bones, not a great maw 
of bon\ stru lure Tbe higbe-4 rrtdfe* of to 4 
mt wa* obtained in ( t>e 9 Thb pstlc"t 
had a diffuse osteoporosis of the entire ng!^ 
pper CTt remits wnk-h followed a frsctnTT « 
the shoulder 6 sears prr-sTOUsl) Thi3 oman 
wa scars Id and ber triamtlK: ceteo- 
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Fig 14 Calcium, phosphorus and phosphatase studies in Sudeck’s atrophy Normal values calcium, 9 5 — ii 
mgra per 100 c c serum, phosphorus, 3 7—5 mgm per 100 c.c serum, phosphatase, i s — 4 units (adult) 


porosis may well have merged with a senile 
osteoporosis, a complication which will be dis- 
cussed in our comments 
There are not many control determmations 
on other forms of atrophy but from our 
figures, it would seem that there is some cor- 
relation between the extent of bone atpophy 
and height of the blood phosphatase level 

BONE BIOPSIES 

In K W , Case 4, dunng a lumbar sympa- 
thectomy a biopsy specimen was taken of the 
lower end of the tibia The original injury 
was a dislocated ankle with a fracture of the 
lower end of the fibula 5 months previouslv 
The soft tissues were vascular when the bone 
was exposed The bone was purplish-red m 
color and the cortex was very thin This 
finding reminded us of the suggestion of 
Pommer, one of the foremost students of 
osteoporosis, that Sudeck’s atrophy might be 
jnitiated by mtrameduUary hemorrhages 
he medullary canal was unusually wide, on 
chiseling through the cortex a marked hemor- 
t age ensued which was finally controlled b}'^ 
pressure The piece of cortical bone removed 
Was extremely thin and fragile The micro- 
acopic sections revealed a bone atrophy with 
fc uced spicula There was marked osteo- 
as ic activity around each bone island and a 
marked increase in vascularity The penos- 
eum was intact and markedly thickened 
15 and 16) 


In E C , Case 9, suffering from a reflex 
d)fstrophy of 6 years’ duration, a biopsy 
specimen was removed from the lower end of 
the ulna The imtial trauma was a fracture 
around the shoulder joint The cortex was 
thin and the medullary canal was wide, but 
only a moderate amount of bleedmg was 
encountered The histological section re- 
vealed a simple atrophy, no increase m blood 
supply and reduction of osteoblasts Com- 
pared with the previous case, this was a late 
stage of Sudeck’s atrophy (Fig 17), an 
atrophv of disuse 

DISCUSSION OF CASES 

We have detailed records on 33 patients 
whose essential data have been summarized in 
Table III As discussed earher in this paper, 
the diagnosis of Sudeck’s atrophy was not 
made unless the following cntena were pres- 
ent (i) history of mjur}’- (or m some cases, 
vascular thrombosis) , (2) almost instant, con- 
tmuous severe pain, which does not subside 
m a few days and is out of proportion to the 
detectable damage to tissues, and (3) a spotty 
and later diffuse osteoporosis, which, however, 
is not present m the first 4 to 6 weeks after 
the initial trauma 

The table reveals that no age is exempt In 
a few older mdmduals, the differential diag- 
nosis between a traumatic and a senile 
osteoporosis becomes difficult In Cases 4, 5, 
and 9, x-ray films of the spine revealed a 
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Fig 15 


Fig 16 


Fig 17 


rig 15 Photomicrograph of lower end of tibia in the 
case of K W The general structure is that of bone 
alroph) although the adult bone cclk may be seen in the 
tissue. There is esndence of degcneratite nuclei in some 
bone cell spaces 

Fig i6 Photomicrograph of case of K \V near the 
marrow ca\utj Bone cells maj be seen adjacent to the 


marrow This section indicates a more actn e section than 
that of Figure 15 

Fig 17 Case of r L This is a bone section taken from 
the upper tlurd of the ulna in a 7 year old case of Sudeck’s 
bone atroph> The bone is atrophic in nature, adult bone 
cells being seen in lacunar spaces with the nuclei at the 
peripherj and with ciidence of degeneration 


diffuse senile osteoporosis Yet their local 
injurj and the character of the spreading neu- 
ralgia from a comparatively small painful 
focus made the diagnosis of a traumatic 
dystrophy necessary^ 

In a case not tabulated because of meager 
data, a 12 y'ear old girl, who suffered a frac- 
ture of the ankle ^vlth malleolar separation, 
developed an acute and quite extensive de- 
calafication nith severe pain both -nith and 
without weight bearing This occurred m 
spite of the fact that she had been allowed 
early weight bearing with a walking caliper 
Obviously the immobilization was incomplete 
In Cases 10, 20, 27, and 28, the syndrome 
was only a few weeks’ duration However, 
they were not mild cases Cases 27 and 28 
were under the close attention of one of us 
(G de T ) and required a great deal of seda- 
tion before the procame injection started 
The local mfiltration of procame at the site 
of maximal pain seemed to alleviate the pam 
lor a few hours The block of the stellate 
ganglion gave more lasting relief, lasting for 
a week or more, the second or third injection 
usually stopped the process 
Cases 9, 13, and 23 had a periarterial strip- 
P'ng Of these 13 and 23 were comparatively^ 
early cases They both recovered but their 
recovery was slow and it is now our impres- 
sion that these patients would have done 
etter with repeated paravertebral mjections 
° procame In Case 9, a difficult case of 6 
years duration, with a great deal of trophic 


changes in the skin, tendons, and joints 
patient had only a partial benefit from this 
operation, which was done elsew'here 

Cases 14 and 16 had a perivenous stripping 
for venous thromboses w'hich resulted in 
reflex vasomotor and neuralgic phenomena 
Both patients obtained lasting (4 and 5 years’) 
relief 

Cases 4, 7, 8, 12, and 17 had lumbar syrnipa- 
thectomies In Case 4, the lumbar symapathec- 
tomy, done elsewhere, resulted in incomplete 
denervation, the area of greatest sensitivity 
show’ed extensive sweating Nevertheless, 
she showed slow improvement The 4 other 
cases had early'^ relief from pam, in spite of the 
fact that vasodilation and osteoporosis re- 
mained for some time These were complete 
sy'mpathectomies As all 4 were severe and 
late cases, the orthopedic management of 
joints and tendons needed special care Two 
of the patients’ ankles were in equmovarus 
position and were corrected by lengthenmg 
of the Achilles tendon and casts AH such 
secondary complications could, of course, be 
readilv avoided by early management 

With the exception of a few mjured shoul- 
ders, Cases I, 9, and 29, in which mjury to 
ligaments, tendons, and brachial plexus is so 
frequent, most of the injuries occurred at the 
hand, wnst, or foot and ankle, fractures were 
rare and mostly associated with ligamentous 
tears In some instances direct imtation to 
nerve trunks was demonstrable Thus, in 
Case 13, that of J G , whose wrist was 
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ciiiKht in 1 •wrmerr cTpfofatlon of the »ri t 
irATsfnl a pcnnrnril fibrmJ of tbe mcrfbn 

In CiMT 8 R I> wSm khf wn ex 
iminrd 7 mooti^. after a tevm tprain of 
Ihcaaik- there was a plantar irvrtlhtxa wflh 
a loM of position acnae of the third, fourth 
and fifth toes. IntbecaaeofB If a fanner 
who drained an abacas o\Tr the Inner maDe 
olua, a amall *tnp of h\peratheiU waa proent 
corroponding to the area of the aapbenoui 
nervT In Caae 34 J Af C a poorK rcdaced 
Colirt fracture mini ha\T inpjred the doraal 
intenmeoua nersT as radubon of pain along 
Its area of dtatribatloQ couW be elurfted In 
Caa« 27 and 28 both paltcnU luffcred a mOd 
mjur) to tbe dorsum of the hand and partial 
tnjurv to the luperticial radial branch was 
aeU atabiiahtd. In a ca«e Ken rettndx In 
comultabon tbe area of tbe parttaUj Irau 
maUzed anterwr tiblaJ oerve ewnproaed bs 
a caBua could be mapped out b\ a tkmarca 
of mcreaaed leraperature. Xa these Injurlea 
Tere reostl} partliJ and eonsr^ed of penoeural 
heaatomat or rtretchlog their diago^ 
could onlv be made «h» seen carl) after 
injiin The ngnificince of these minor 
partial lajurlea to Koaorr oenT« aOl be dia- 
cuiaed trnder XnalidciJ Commenia. 

iLVVsT»ATn-t cssz ateoat* 

Eiiriy kwtc cam h dtffftrHluU 

fmH fjydtffncurofa or knimo 
D H Cue 2O u t deot (sr bofotaloed 
ittiM bf t bfeo I dome of tbr tcil hand 
Tbe hand had bm cuaht bet era trrirher od 
ct m eat aQ Immediacr)) KirTepal dncfofvd 
Tbrte ai do fract fr do erxletK at ioft U*w 
nr) and 00 bematima Imnobilixiiioo o« 
k()l t tor rrL ICa do rrlict IliraKil therapr 
ooitM K of heat hjrtponL and caaaMp ora 
ted the pad VVhentero rcLi after IM }un 
(be baod aa tliahtlr raotlra Tbe rutaodhofm 
eft betd npd ertmuem Tbe eilrMor Enwfea 
ere ipaftx r»d pmnjltrd do mennoeaL \ fe» 
bee ctaOmtlcTa ef rctu a Jerttd a the rtfx* 
oi tbe doraal rateroa-^oo* errt prompU rrjaied 
tbe *pa*m tbe paUml ooU daw brr fi»l Tcadih 
Tbe eifert ooJd tmh lait few benira altn* Indh 
the Mine njod pwltoo vu aaanmed. Daily inTrc 
booa of (TDousr a d rcoDd tie aaina area grad- 
aiHr pwduced e rnf a umu cat of ibe hand but 
aprtadjiif naa de^ doped tbe rriloo 0^ the dbo* 
r>d aboaUrr TImc ct rooiroAed tn two iB)ec 
Ijcaii fat tbe teOat fanfltm Uler j rrba of 


jtalncdf nciioo od abmrd ao farfhjst 

Thrratiwt « «t rr rtt i Wiid ful^^ 
M th bom behad mi ciwiUu Ik Mki 
dwd j «\Wjm S or^ liiitTr mr, 

lultnn rtrraW rt bM hie odniebt] 
bralmalhaud aa auajrrated Tbe iiitwat hid 
Bia y tbe / rlJoeial ccnnfiUlolj m re 
■paam. Irrlt tie bmri a*d mabil t I Im n 
liAn. 

Tbr dlffetralLiJ dLajmodi bet ea trerkiUmi 
and as carir rtlfc* dt Itopk *em timvjih k 
lUa caae If the pfocmiae mfertascB acted bot 
pk chothermpy tbe appn«Kh aetme d m ax] iV 
tmunent ahoiri. V kxe ebrei c« berkter brki 
abowtd Uat theft baa Urn noTwairraceci tha r\ 
drootr for 6 mnoiha. 


\nolbef earlr ksttc cik it that of L S 
CaK 37 

Tbk paOmt haad aa i jorrd fa alrretrax 
ceMmU When aeta mooth Ut«r the » tnt 
ontH t ohuia arUJetseal aa f fi^i attips 
ttcanaua had 1 b« ruled oet SW u M^> rtn) 
bfr oaBLUa ih kw pafa UmbeU, U dra>na 
auated hr the bbma trst. Tbm annetoj: 
no teodon or oem i f ry add do tneUn. Tbm 
aa boarm aa nrr^bldt Indrr ant ^ 
pratlsaJ t the wrhl on denendaJ iklr Uk 
fwranrt u ererted mer iha am rsduUaief pea 
aa fdt ovrr the am ef the aonnidaJ raduJ Bcrrr 
both proi ButOy rtddtauDr Thar atmerhaen 
i p r e aalat oeoraliM ut Ifaa (oatiDCC tbu fa theprr 
crdtoaoDc Ibe ahnajlder tbe bacL ef theurriard 
the aatreWnr cheat aQ eft letartl T tajec 
Ikma of procaine mlo the aerood tad Ikhd do^ 
rm^aaibrtK paalta rebrrtd the pna She tan 
ciaiunrd month hler aad had no mwreate af 
miptoma 

Both of these casca mere aero too caA- to 
vhosr oafeoporosfa and oeflbcr was theft tor 
trophic change in tbe Boft Itsaue*. Tbeexcito- 
loetnc cuna and ha-Janunc fUm boaesrr 
odteated an increaKd Wood fbw to the 
affected area a partial Injun or a penoeartJ 
hematoma oi the dorsal iDlrro^eoiu tmt 
wa^ adiatiQ t posstbfl U This » the apfaiM 
liOQ giscQ bs Turner maO) tars ago fcr 
iroptuc leiiOQa fotlowiog Collo frartart 
TiusaiecluLnurD renundsooeof the hsdmciJ 
anUe of some patroU, who after a mnwf 
sprain compUin of interne borainjt fwa w^ 
paroTS'smal aggra ition and a prt uinitf r 
*fireadlng iKoralgia \\e ha e wen * 
patieot but no studs mas made at that uw 
of tbe patient s curulatua 
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Early mild case 

H H , 1 40 'oir old white male slnick 1 man on 
the head with the palm of the left hand Within a 
few hours marked swelling of the dorsum of the hand 
and wnst dc\ eloped X-ra\ fUms were negatue for 
fracture He received an adhesn c tape dressing for 
2 wrecks followed b) heat and massage at home 
There w-as a continuous pain and burning which 
was relieved bj cold and exaggerated be heat 
Five blood flows out of 6, the first one being deter- 
mined a month after the injurv, showed a definite 
increase on the injured side (Case 10, Table 1 ) Two 
oscillometnc recordings were made at a 3 da\ inter- 
val The first indicated a marked increase in oscil 
lations, the second showed no difference betw een the 
2 sides at the wrist and lower arm Histamine flares 
were equal X ra\ films indicated an earh spottv 
atrophj of the carpal bones Within another month 
the pain and edema disappeared and the function 
of the arm returned three months following the 
injuiw 

In this patient no spreading neuralgia dc\ eloped 
and regression of s^mptoms started within the first 
few weeks after injur\ 

Intcrmcdialc ease 111 stale of regression com- 
plicalcd by compcnsalioii neurosis 

F H , a Jlcxican railroad laborer, suffered a frac- 
ture of the tarsal bones of the left foot A cast was 
appbed but a \enous thrombosis of the deep xcins 
of the lower leg necessitated the rcmo\ al of the cast 
He had severe burning pain in the leg and foot from 
the first few da\s on He W'as immobihzcd off and 
M and received a great deal of phj'sical therapy 
His pain continued and the leg swelled each time he 
started to work His lawj cr started suit against the 
railroad On examination, lyi years after the injury, 
the left leg was moderatelj edematous and weight 
bearing w as painful The patient spoke poor English 
but his anxiety to obtain the maximum benefit out 
of his disability was obvious X-ray films showed a 
nuld osteoporosis in a stage of rccalcification with 
coarse trabeculation (Fig 3) The peak of the 
^teoporosis had obviously been passed It was felt 
that bj obtaimng a settlement and with the use of a 
nonpadded plaster cast his symptoms w ould be 
^meliorated Six months after being seen he was 
working on another job, well satisfied, w’lth a mod 
crate painless edema 

Early severe case irealed by sympaihectomy 

G D , a 39 y car old colored woman, fell doivn tw o 
ops and sprained her ankle X-ray films indicated 
00 fracture She was placed in a splint for 3 weeks 
unng which time she had severe pain which would 
r'^i n at night or come on during complete 
wt Repeated X-ray examination revealed osteo 
^rosis and again no fracture was found (Fig 18) 
to cciassage, and soaks, she continued 

nave pain for 2 months, after which she was ad 



Fig iS Cnse of M O with good history of Sudcck’s 
atrophy 8 months after injury The normal foot is on the 
right 


mitted for study Ihc left ankle was markedly 
swollen, pain was diffuse, but most of the tenderness 
occurred on pressure below the external malleolus 
in the region of the lateral plantar nerve This ankle 
was from 2 to 2 5 centigrades warmer than the 
opposite ankle The oscillometnc curve was higher 
on this side than the other Four blood flow deter- 
minations indicated n marked increase of the 
affected side, a 28 per cent increase on the average 
(Case 12, Table 1 ) Histamine flares placed on 
s\ mmetncal areas of the dorsa of both feet revealed 
a much larger wheal and flare on the affected side 
Following a lumbar sx mpathectomv the pain was 
complctclv relieved The blood flow decreased A 
shortening of the Achilles tendon was corrected by 
casts The patient now works all day as a laundress 

Laic inlraclablc case {Case 5, Table III) 

M B , 46 y ear old woman, fell over a rocking 
chair and twisted her ankle on getting up suddenly 
to answer the phone She complained immediately 
of severe, continuous pain At an emergency station 
a fracture of the fibula was diagnosed and a poste 
nor molded splint was applied in an equinus posi- 
tion Two weeks later another cast was applied in 
a somewhat better position After 5 weeli in this 
cast, an adhesive strapping was applied to the ankle, 
she still had continuous pain and w eight bearing was 
impossible Because of the disproportion of the pain 
to the well healing fracture of the fibula the patient 
was suspected of malingering A general anesthetic 
was applied and during the first stage moderate 
pressure was applied to the injured ankle At the 
time she was first seen the foot was in marked 
equinus position, the skin w'as glossy and the ankle 
was swollen There was an increased growdh of hair 
on this area and the nails were ribbed A four plus 
Wassermann reaction was obtained (Fig 19a) 
Twelve blood flow determinations on each of the 
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extmniUn re\(«led rcrr Vn b«nl rri^liDitK( —1.5 
cc o< blood per 00 pun oi tiMoe) <rith ««i)t 
• bebt iocreue of Bov oo tbe adcctctf tide. Tbc 
Tolomc 0/ the lahired knib wu incraufd orw that 
of u ftBow The iJerted nrmfty reacted ay 
ihtakkiy to boeh « cold ead hot • ter hath, the 
blood flo« ftaojtof oojy ery tlifbUr 

\-ny fiLnt datin froo Bootbi tJta the tojorr 
reraledoelr cuU oneoporoM ef tbeaaUeasda 
auked locueed rirelietM tn the lover pan <d the 
fibsla. The beoe later becuoedlffwfyoeteoperotk 
tad tooL OB frooad ffaiM tpoemace %btch 
penbti t yean titer lajorY (F g gb) $be 
refoied eH thenpj tad tsu reuttaed cacapiduied 
to date It a ootevonby that both ypa tad tho 
hertpuHtbov Dodent nteopomti. Vvhelbertbe 
bctl tlropfay tcretented (he tppe«nu>ce of t eetille 
oateopoeoMi t», of coutk uspatctble to teO. 

Tbe trpe f rn|ar% ih ftalt tod fuaficieiil 
mmobiiitaticrn, Um meaUl ttutod of ih petlenl 
tod tb Bfjmptthetk ititode of her tttcodttt 
til contnbated t It ootcoco of (Cm Infary 

AXALYin or STUC^ 

ilan\ mterathig and uruolved probknw 
ante from the tod) of thev reflex Aiio- 
raotor drstortiUHe* We thaJ] dltcvtt tome 
of th«c In fotore puWtciUoii*. \t preterit we 
shall comment onlv on ueb tmdi^ at ma) 
contnbutc to a (letler underttanduig and an 
earber treatment of ''udcch t atioph) 

In tbe first place an eari> rect^rution of 
thk *)'ndnjme teems Important In Its mQder 
forms, it b far from being rare When a 
tpram or a blunt mteor tnjun doet aot ihow 
a normal courte of eA-enU ^t u cbaiaclcnied 
by cicesB "e pain -aiOtDOtor phenomena and 
increased poLulxini of peripberaJ vetteU, an 


eari) reflex dystrophy ihould be *o«|vclfd 
At pain is punJy a »ubj«tne pbeoanea*. 
tbe best tmgnoitK: rritcrioo Is that of fa- 
created biood flosr to the affected area, lha 
can be ubauntuird bv otcOiciDetrk ctnrrs. 
histamine flam and tkia teapenterre rod- 
inga, as pfelhx'cmompfaic stodies an ob- 
Anoual) not a affile for dakal 
uona. The trul> funclbckal hysterKil msiii- 
/esUtioBt foUoirlng trauma, vhkh one of r 
(G de T ) has had the opportaoU) to c ianrinr 
In a insUncei, are not ascocialm vrth seek 
saaomotor ph^mena. It most be timed, 
horres-cr that the ddTertfitiaUon of u earh 
budedc s alrt^ifa) from Uanmatic bMteifa b 
often difficult, u the eraoUooai status of man 
of these pallenU 11 often aiittal.»lf Ihik r 
hatT dis«rus*ed in an earlier c o n n agakatiw- 
Of our present serxa Case 18 f II k»* 
been repeated]) committed to an Instltetkc 
because of a texTie cbooeumtts Cases r 
and a8 teen quite ead\ rdiffated other fa- 
stances of autonomk mstabilili such t 
h)’pcrtootilitv of the IntestioaJ tract sod 
neuroarcuiatOT) asthenia- lIovesTT the 
‘ncnousneii and natabilitA of the bie 
cases ina\ josl as wcU be tbe rexdl of nuaj' 
months of suffenng and not tbe cube of the 
•yndrorae whsch roost ncuroiopiiii »t® 
mamtaiD 

The osteoporosis ahsda some mthoo ha 
placed In the foregroond of tbnr dlvu 
not as t\pfcal for thb •)'Ddro»ne a one BufTt 
■uspect ft does not appear carf) far fact 
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imlil ts to 20 per cent Lnlcium lo";! from the 
bone Wien it appears in U'l sjiottr form m 
the small bones of the hand and fool or in the 
lower nietaplnsis of iIk hones of the lower 
arm and leg, four lo si\ weeks after the mjur\ , 
it IS rather characteristic \ diagnosis then, 
can be made but oiiK in eonjunction with the 
clinical phenomena In the later stages, when 
the bone atroplu is diffuse, a roentgcnologieal 
differentiation from other forms of atrophj 
hardh seems possible (1 ig 18) Besides, 
undoubtedh an atrojihe of disuse has been 
superimposed on the atrophe due to increased 
blood flow These extremities arc splinted bj 
the phrsician or b\ the patient himself, thee 
are not m use because ol pain on motion or on 
weight bearing For c\cr\ case of late Su- 
deck's atrophr showing diffuse oste-oixirosis 
one can show mane cases of sc\ere bone 
atrophe after immobilization which are pain- 
less and do not show the charactcnslic fea- 
tures of this syndrome Me ha\e alreadj 
commented on the faet that minor, partial 
neiae injunes of penpheral nenes coursing 
superficialh between the skin and bone max 
sometimes be detected as the initial stimulus 
for the X asomotor phenomena Thus the dor- 
sal interosseous ncrx’c in Colics’ fracture, the 
superfiaal radial and ulnar branches in twists 
and torsions of the wnst, the superficial 
peroneal and the posterior tibial and saphe- 
nous nerxes in injuries to the ankle are often 
stretched, contused, or surrounded bj a 
perineural hematoma The diagnosis of such 
partial nerx'c injuries would probablx be 
made more often if examination would be 
directed toxxard them m cases of sex'ere pain 
following trauma 

dhere are still a large number of cases, 
howexer, in which such injunes arc not de- 
monstrable and m which the irntatix'c ncrx'c 
Iwion must arise in the numerous receptors of 
the tendons or ligaments The periarticular 
structures of small joints in the fingers are 
^peaallj endow'cd xvith sensory end-organs 
ut if the continuous irritation of these can 
give nsc to vasomotor phenomena, to trophic 
c anges, to bone atrophy, xvhy xxould not 
r eiunatic polyarthritis bnng about such 
^ges And trulj , xvhen one examines the 
*^‘d, clammy hand of such a patient, xxith 


spmdlc shaped swelling around the small 
joints, xxitli the marked atrophx of skin, con- 
(racturc of tendons and joints with osteo- 
porosis, the analogx between suth a jneture 
and a late stage of Sudeck s alroplix is strik- 
ing \iiotlier condition m which reflex xaso- 
niotor phenomcin occur from a localizable 
ncrxous structure is the vascular sxndromc 
caused b\ glomus tumors The nonrccogni- 
tion of a small subungual glomus tumor had 
led us lo the diagnosis of Sudcck’s atrophx 
foUoxxmg mjurx 

Ibis was the case of J C , a 60 xcar old 
machinist, who came to the Research and 
Educational Hospital on Jamiarx 21, 1937, 
through the eoiirtesj of Dr Sumner L Koch 

1 his patient conijilaincd of continuous sex ere pain 
III the right middle finger of 5 x cars’ duration In 
iqig he liad cul the tip of this finger xxhicli became 
infected 1 he scar became painful 10 j cars later and 
a spreading neuralgia dex eloped first as far as the 
clboxx, later ascending to shoulder and anterior 
clicsl XX all Squeezing the finger helped the pain 
lie kept a bucket of cold xxatcr next to his bed at 
night and plunged his hand in it for relief The right 
hand was xxarmcr than the left and there was a 
small linear, longitudinal scar at the tip of the right 
middle finger 1 he patient did not complain of anj 
unusual scnsitixitx of the scar Oscillometer read- 
ings shoxxed a marked increase in oscillations on the 
afleclcd side (I ig 20) 

\ diagnosis of reflex traumatic vasodilatation xxas 
made X ra> films rexealed no osteoporosis On 
March 23, 1037, an anterior cerx icodorsal sjmpa- 
thectomj was done, resulting in complete drx ness of 
the cxtrcmitx and a Horner’s sxndromc There xxas 
marked relief from the burning pain in the band 
and the spreading neuralgia xxithm 24 hours How- 
excr It became apparent that the scar acted as a 
trigger zone and pressure upon it would elicit paroxx s- 
mal pain Therefore, a week after the sympathcc- 
tomj the scar was excised 2V grayish nodule was 
obserxed xxithin the fibrous scar, which xxas thought 
lo be a neuroma Histological examination, how ex er, 
revealed it to be a glomus tumor All sj mptoms dis- 
appeared 

Obviously the scar should hax^e been excised 
before the sympathectomy, had one thought 
of a glomus tumor In our experience, hoxv- 
cver, the removal of a neuroma in a scar or 
stump hardly ever gives lasting relief unless 
done quite early and usually aggravates the 
symptoms 

This case illustrates that a glomus tumor 
may become the ongm of a chronic reflex 
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N’SJodiUtatJon. ThU hu been obienTd and 
commeoted oa b> Subhu, TbortitoD tod 
Scott tod U obwujl^ tmtlKT example of a 
raaodHator re6ex b toe extremities. 

Blood gas studies perfonned In Dr F A. 
Ibck i veeks a/ter both operstioas re^Taled 
that vertOQs Uood trom the affected ann had 
a 64.4 per cent saturatioa of oir;^ vheieai, 
the veoou* ar\-gcn laturatlon ^nxn the olbet 
arm was 58 per cent 

It is our conlcnlioa that, when osrefullT 
ezamlocd, the early case of posttraomallc 
dyttrophj wQl frequcntlv reNTal a wjurce of 
continuous nerve stimuli which are then re- 
sronsibic for the sensosy and vaximotor 
pherxTmeoa. If such patients lojored parts 
are adequatel) imm^Qlscd and renocred 
palnleu dlher b} bcaJ laffltratkm of procaloe 
or b> sedatiN'cs and narcotka, the vanoos 
short and long reffexes mar tx>( become 
cstabUibed It b a curknis fact that severe 
fracUnet, which are prmptJi reduced and 
immobilLced by dosed or open redaclkm 
neiTf and we n> ihb advtseoly givT rise to 
Sudeck s atrophv It b the minor Injuries, 
whose bnmotnhzation b seldom carried out 
%eiy carefoB) tfisi are apt to be foHowed In 
thb s>Txirome The bat prexTOtwn for 
Sudeck s at^Dph^ seems the carl\ and com 
ptetc fixation of all injunei, without interfer 


Ing « uh motion and penrntlkiK wri-bi bw 
log as Boehler recorn rneoded. 

A paradoxical froding ihouVl finalh hr if 
enssed If Ta«dnatflttHi, boraied artnij] 
paUatloo bcrrasedosciIloTDrtrlciTaiBpj,sai 
Inmascd blood 6ow can be dawnjtmnL 
opedaHy In the cariy tlagcs of ^nidedi 
atroph> wbv should sympatbeiic block c» 
s>mpathectom) be 0 ! bdp and bring linct 
scch relief as we haw reported Three ire 
several possible cxplanstlons whkh need to 
be era mined 

Fuat, It b possible that the painfal stanaB 
which glw rise to \-aaodJlatatloti, iravd cotri- 
petaDv throogh the sxtnpathetic tad 
ganglia. With the exception of Foerster sad 
Lericbe all experiroeotaJ and cUnkal iriTOtj- 
gators dcfi> that an\ Impobo Innn the 
exlretnitles art earned by the rmpsticti: 
Dcrroos ijitcm It Is tme bowner that s 
Qnspathetlc block prooipt)> abohJn the 
caosdgia, bombg pain of this sjndrtae 
wfUxwt abolishing the vuodllstitloo Oolhe 
cDDtraJT rt Incnals It 

Thb finding leads to another sUtnpnL 
The pain then b not due to xasodilaUtbo at 
least not the kind that block of s)tnpathriic 
fibcTsproduces the pain cansesv'Uodi^tlQa. 

TTie second possibllitv b that the nfia 
vasodHalallonot Sudcdi'satrophv bmcdlstol 
b> efferent vasodHators in the stmipathetlc 
ncrvxjui We haw ducuoed tie 

exidence that ibex do exist In man. Ilowmr 
U Hch a mechuuKn were operstlng the fab 
would be unrdiexTd and XTsodHatalbo slot 
iibed after ijtnpathttic Uock wb«e*v 
exactl> the opposite b true 

The third poasibffiu Is that the xnodiUtoc 
efi^enmt fibm of the posterior root i) tr®, 
which are stimulated dther directly or refi^^ 

by the traoma, secrete a pain sobitaDCr whkh 

b diffusible and would eipisln the pccular 
types of h\-peratbeiia which are obwrnTd b 
Sudeck s atrophv These fibers corTc:^«d to 
the “nodfensof ivitem of Sir Tboou 
Lewis, Sympathectorm then wooM ^ 
mlerfere with thti nerxtKU pathway bot by 
accelerating drculalion wt^ rinnlnatt « 
wash out the pain substance Tha tvPf 
mechanism would explain the fact that s 
heqxw, seen m a can^algic hand rafwDj 
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healed after sympathectomy (15) and that 
shingles, which are certainly due to an 
irritation of the posterior root system, are 
rendered painless and made to heal after para- 
vertebral block (our observations) 

A final possibility should be mentioned If 
the vasomotor disturbance in Sudeck’s atro- 
phy IS such that an arteriolar dilatation 
exists together with capillary spasm (Fig 20), 
then the pulse waves reachmg the capillary 
bed may stimulate the sensory receptors and 
produce a throbbing pam with each pulse 
Sympathectomy in such a case would release 
the venocapdlary obstruction, and while 
blood flow would be further increased, it 
would not cause pam There are certam ob- 
servations to show that such a condition may 
exist m some patients Thus, m a number of 
instances, the affected extremity is cold, 
dammy, sweaty, and shows the earmarks of 
sympathetic hyperactivity, it also feels cold 
to the patient, and yet the blood flow is in- 
creased This is the case m hands of patients 
suffering from rheumatoid arthritis 

We have no data at present which would 
enable us to choose between the last two ex- 
planabons It may even be that both me- 
chanisms may operate simultaneously or m 
successive stages The hot, red extreimty of a 
poljmeuntis is sometimes followed by a cold, 
cyanotic stage and yet blood flow is stiU dem- 
onstrably mcreased These problems await 
further mvestigation 

Whatever the explanation is, repeated sym- 
pathetic block m the earlier stages and sympa- 
thectomy m the later, more intractable cases 
nave been of decided benefit The procame 
infiltrations can be followed by mild physical 
therapy which, if used alone, often aggravates 
Ihe pain and muscle spasm When organic 
changes are present, such as shortening of 
tendons, shrinkmg of joint capsules, ankylosis, 
and faulty position, they need orthopedic care 
thKt functional recovery after sympa- 

SUMMARY 

Attention has been called to a not infre- 
quent posttraumatic syndrome described by 
b T diagnosis can be made 

' he early appearance of severe continuous 
pain, at first localized to the site of injury^ 


later spreading proximally toward the root of 
the limb and sometimes even to the trunk and 
the contralateral extremity The injury is 
usually comparatively mild and involves 
nerve trunks, blood vessels, or periarticular 
structures Satisfactory immobilization, m- 
filtration of the site of injury with procame, 
or repeated paravertebral block with procaine 
may abort the progress of the disease Next 
to the spreading neuralgia an mcreased 
blood flow to the affected extremity is demon- 
strable with the osciUometer, with histamme 
flares but more accurately with a water 
plethysmograph Over 100 blood flow deter- 
mmations have been made on 12 patients A 
total of 33 patients suffermg from early, mter- 
mediate, and late stages of the disease have 
been reported The roentgen findmgs of a 
spotty, later diffuse, osteoporosis are helpful 
in corroborating the diagnosis but are not 
essential for the diagnosis The treatment 
must fit the duration and seventy of the syn- 
drome and consists of repeated mjections of 
procame mto the mjured area, paravertebral 
sympathetic block, periartenal sympathec- 
tomy, and sympathetic ganghonectomy Or- 
thopedic correction may be needed for the late 
cases after the pam has been stopped 
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IMPROVED METHOD OF MEASURING THE POTENTIAL 
DIFFERENCE ACROSS THE HUMAN GASTRIC 
MEMBRANES AND ITS CLINICAL SIGNIFICANCE 


A Preliminary Report 
EDMUND N GOODMAN, M D , New ^ ork, New York 


I N 1936 '\dair and Goodman reported 
a method of measuring the potential 
difference across the stomach membranes 
m an effort to quantitate the state of 
\’agotonia often observed in cases of peptic 
ulcer In 1937, in collaboration with J P 
Quiglc} and Sir Joseph Barcroft, certain fac- 
tors modiRing the potential were elaborated 
It was concluded that the gastnc piotential is 
not dependent on the hydrogen-ion concentra- 
tion of gastnc contents nor upon the w'ell 
known tjqics of gastnc activity— that is, the 
'ccrclion of acid, mucin, or pepsin — nor upon 
hunger contractions, digestive contractions, 
nr otiicr t\ pcs of motor actmty, nor upon the 
diffusion of 10ns or nonclcclrolj tes The po- 
tential difference within the lumen of the 
stomach or of a gastric Pavlov piouch is nega- 
te e with respect to the abraded skin and 
dunng fasting penods the potential difference 
is relatuclj constant The potentials of the 
cardia and pjlorus differ about 5 millnolts 
lu rnagnitudc but gcncralh change in the 
J^nie direction 1 he potential difference is 
owered b\ contact of milk, emulsified fats, 
alcohol, or dextrose with the gastric surface, 
hut in the case of the latter two not bx their 
inlrmhiction in the blood stream It was felt 
' nt this gastric potential difference depends 
'ui an undetermined txpc of actixitx , ap 
parcnUx of the gastric mucosa, and that when 
a eaxi b\ contact of the mucosa x\ith cffcc- 
I'c substances, the influence max be trans 
uu cd to gastric tissue not in contact xxith 
luc excitant 

/'I 'hj') the method was modified and aji- 
ii' to humans Through the suggestions 
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and collaboration of Dr Kenneth Cole of the 
department of phxsioiogx of the College of 
Physicians and Surgeons of Columbia Uni- 
xersity the txpe of electrodes was changed 
We emplox liquid junctions which are easily 
renewable bj washing and the electrodes do 
not make direct contact with living tissue 
The potential differences are balanced bx a 
recording potentiometer These potentials 
are then independent of resistance changes 
and electrode polarization effects in the sjs- 
tem measured 

Figure I illustrates the construction of the 
electrodes The insulated copper wires arc 
attached to a Teeds and Northrop special 
microma.x recorder 1 lie external resistance 
of the circuit is m the range of 50,000 to 

100.000 ohms Tlic recorder has a range of 
o to 100 milhxolts with an accuracx of i per 
cent with an external circuit resistance of 

50.000 ohms and an accuracx of i to 2 per 
cent xxith an cx-termi circuit resistance be- 
txxecn / und ioo,oco ohms There is aNo 
a special shunt XX hcrebx the electrodes max be 
calibrated against each other T he recorder 
IS set to run at I 4 centimeters in 5 minute^ 

Tigurc 2 shoxxs the calibration of one elec- 
trode against another This ic done bj placin-' 
the side arm tubes of the electrodes m normal 
saline and i, 10 normal hxdrochloric acid, and 
running the machine at a known rcsistnnec 
recorded on the shunt Tins show s that there 
is practical!) no difference between the two 
electrodes as the shunt resistance and recorded 
xoltagc 15 esscntiall) the simc 
Figure 3 ^hows the actual c,.tup on a pa- 
tient J he clectreulcs are prepaid for uh- and 
applied to the patient in the follow mg manner 
The I tube pyce 
of which is scaled a piece of platinum, is ihor- 
5S3 
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nemo to cover the protrudhii' pUtjoum 
«iR tnd U>TTed on thu b % cmiQ quftOtit> 
ol akKDcl mixed vllh j c moUr poUtsum 
chloride The tube to the T }obt b thea filled 
with j 5 moUr poUuiam chloride and 3 
p*cce* of cotton widding 4« Introduced at 
coo\Tnient dbtances. This p^c^'cnU dlsper 
slon of the ekctrolj'tei and after the electrode* 
have been u*cd some 3 to s tlroea, the upper 
3 cottons are ^eIIlo^’ed and fresh 3 5 rnc^ 
potasRum chloride In trod ucecL Sotoceotnln 
utes before n*e on the patient the electrode* 
are further prepared br attaching the side arm 
oi one to a ruboer tube lobe used for the arm 
lead and fiJUog thb with i 10 oormal rodiuni 
chloride lolntJQQ b> aspiration with an a*epto 
SN-nnge The AukI remains in the tobe stnee 
one b clamped. The other riectiode b 
tunHariv prepami Howe\' cr the nasal gas- 
tric tube a more easilv filled bj failectEng the 
i/io normal h\-diT>chionc arid iolutron mlo 
the nitnl gistnc tube, \ftcr both h*\T been 
filled the apparatus ts allowed to stand *0 
minute* before use 





CMF UitWu 

ns 

The test b performed on a ftflmg piucw 
aith an empty stomach If there b rea.** to 
bcl»e\t that thm b gastnc rrientto dr 
stomach must be bvaged clean before lie 
b perfonned. Supper b allowed the rreo^ 
previously but do mrthcr food or Cquld otlw 
than water until the foJlowuig ocTTung atm 
the leit b nsuall} run between 7 30 and 8 •» 
a m The routine ecploiTd has been 
t Nasal ap^kaUn of a per cent ctcuac 
in spray b maot. 

a The right foreaxtn ventral Hriare b 
•ligfatir abraded with a needle and a ralte 
cn£ containing a gUs* cup Is appCedmer tbe 
abraded area, and the nip b nued ahh i/te 
normal sodium chloride solatiocL The fikd 
nasal gastric tobe attached to tbeddearaof 
the electrode b then introduced liroogb lie 
nose Into the stomach, sooie 30 to 56 ceoti 
metera. The arm lead b then attached to the 
glass cup and the record b started- 

\n Immediate reTiontt b recorded sad 
u allowed to progreas until ertber ■ rttadr 
boseUnc b obtaus^ or unt 3 rt b apparent that 
the response b asumlng a definite pattern. 
This uniaJIv require* some 10 to 15 ratwirv 
When the Utter occurs, the patlmt dnnii 
50 to Joo caWc cenlbneteri of milk and the 
chon;^ m potential b noted lor ancAirr it>t^ 
5 minutes. 

Eight to to runi are perioertted on a set ef 
electrodea. 

EXraiUIEXIAL D.AT\ 

The following b a preTiminaiy r«ort of 
data cOTxrtming the dlflcrtnl rieclrkal pegca- 
tial response* cvoled by mUk In the rarwu^ 
gastrolntestloal lesiooi- In the preceding n 
pennwntal wort, it was shown that mitt 
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Fig 3 


altered the potential m a fairly uniform pat- 
tern in the dog and sheep By the use of the 
respo^ to mdk in humans, it was soon ap- 
parent that so called normal humans likewise 
nad a potential difference of a fairly constant 
character and magnitude With this phenom- 
enon the stomach is being studied in various 
thseased conditions to ascertam whether it 
reacts m different and charactenstic fashions 
the foUoTOng data are the empmcal correla- 
1 standard test response to mdk 
™ kno^ disease found at operation or 
through chmcal course 

Before proceedmg with the vanous lesions, 
cenain data are pertment showing that (i) the 
res^nse occurs only when there is con- 
tact with gastnc mucosa and wdl not take 
P ace tn intro, (2) the response to milk seems 
be specific for the stomach 

difference between the contents of 
bwkJ is added to the 

Potentinl a gastnc juice No change in the 

T occurs (Fig 4) 

40 vpflrc’ ^ suffering from cardiospasm some 

feedimr required a gastrostomy for 

stomach^^K°^®l gastnc tube placed in the 

die esnntia gastrostomy opening milk, m 

Potenhii raken by mouth fails to alter the 
stomach However, im- 
y the patient forces milk through the 


'oto the stomach, a response occurs 

Mrs H had a total gastrectomy some % weeks 
before the curve illustrated m Figure 6 was made 
With the nasal tube through the anastomosis in the 
jejunum, milk fails to evoke a response 

The next three graphs are mtroduced to 
show that the bizarre patterns sometunes ob- 
tained m the gastnc lesions are not necessardv 
artefacts due to changes m the electrodes 

Figure 7 shows a potential difference response in 
a normal subject, performed on March 4 loVi 
Figure 8 shows the potenUal difference response of 
a patient having intermittent gastric dilataUon Ld 
hemorrhage due to mabutrition and cacL^a 
Figure 9 shows the potential difference response of 
the same patient as m Figure 7, but on H^r^ 7 
1941 using the same electrode as m Fimire 
thereby demonstrating that the bizarre f^ponse m 
Fi^re 8 is not due to electrode phenomenon 

Figures 10, ii, 12 13 are representative curves 
in a sen« of cases of the vanous lesions to be pre- 
sented 'n^e were compiled from the first 150 cL« 
done with the present setup * ““ 

The followulg IS the elaboration of charac- 
lesiorl'^ response in the vanous groups of 

No kiurmi disease (Fig 10) The charac- 
tenstics of 24 of 25 cases may be summarized 
as having (a) a steady bas^lme, (b) an im- 
mediate response to milk, (c) a smooth cu™e 
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utrcfpoiue (d) t range of betwrai 40 tod 6o caraootnaof the t%moid aoda >TDtnJ bemu. 
mQlirolts fe) a higbeit ri*e of 11 mUlh-olU aI*o rttropcritOT>eaJ tarcoma, metarti'ij to 
and the knr^ of mlin\tdta, (/) a pi%- tpiDe— pdntarv cardooou the nnlnoaB, 
toined nsc a\Traguig 5 cunutea, the (hortcat gmO bladder dueaae etc. 

4 tnmulca, tbe Vongest 15 raiirolea A& oi thb groop ihoaed (a) an Vtnorfialt 

One wbject who-ie cur>T la not ibcrwn pee reapo nac to mDl fb) a ateade baadlnc (c) a 
acQted an Irrcgnltr basdiM and an Irregular smooth carsT response (d) a range of betarm 
rurtamed rise after an Immedute repoose to 35 and 60 miDu-oltj, (e) a bghest ri*e of u 
mtTt Thii fub}ect waa an Interne at the tone mlllir'olts and knrest rise of 3 nuUhtdts (f) * 
onder considerable dislieM and arms later aoatalned rise ireraging 5 rmnulea, the loaf*t 

shorm to ha\-e coniiderabJe p^ lorospaam being » j mmufea. The duraeJ erotics of thh 
wlfiHsu itsecse tf tke tt^maek—httnen gnwp are iSinilar to the normals- 
dnctu fitr^kfTt These 10 cases represented Duodenal tcUrr tHf ii) Tbeimhcali* 
carcinoma of the ceemn adcoafibroina of the of diagnotli in this fnwp of 75 cases aas 
I reast camnoma of the bead of the pancreas, finned either b\ repeated x ra> etarmnatiT^ 
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or by pathological examination after opera- 
tion They mdude 3 patients who had had a 
previous gastroenterostomy who were found 
to have duodenal and jejunal ulcers One 
patient m the group m addition to havmg a 
duodenal ulcer was found to have unsuspected 
chronic myeloid leucemia The tests were 
niade before operation 

The charactenstics of this senes are (i) a 
steady baselme when there is no associated 
gastnc pathology, (2) an unmediate response 
0 milk, (3) a smooth curve, (4) a highest 
of ” milhvolts, lowest of 2^ miUi- 
’1 ^ ^ shortest sustamed nse of 5 minutes 
and longest of 10 mmutes, (6) a voltage 
rangmg between 35 milhvolts and 60 miUi- 
TOite These charactenstics were noted m all 
01 the 25 cases 

Gasinc ulcer (Fig 12) The diagnosis m 
1 S''oup of 30 cases was confirmed either 
repeated gastrointestinal senes 
th follow-up Twenty patients were oper- 
‘co upon, partial gastrectomy bemg done 
tminf ° /^omaimng patients had repeated gas- 
^od have been fol- 
average of 7 months The tests 
re made before operation 
illustrative case is presented 

"isidi^s annT ^ ^ months’ history of 

'oinitmg ^ustory of 12 hours of 

our son gastrointestinal series by 
oentgenologist were interpreted as car- 



EMF Millivolts 
Fig 12 

cinoma of the prepyloric region The pabent had 
an average free hydrochlonc acid At operabon 
there was found a sharply deSned, hard lesion in- 
volving the pylorus and prepyloric region with a 
white zone on the corresponding serosa There was 
one enlarged lymph node However, microscopic 
section revealed a gastnc ulcer with hypertrophy of 
the pylonc muscle and no carcinoma A follow-up 
of 6 months shows the pabent in excellent condition 

The characteristics of this group are (i) the 
baseline tends to be irregular with the inter- 
position of short, fast deflections of the gal- 
vanometer, (2) there is an immediate respionse 
to milk, (3) the curve may not be a smooth 
curve, the same short deflections being mter- 
posed on the curve The response to milk is 
greater m milhvolts than any of the irregulan 
ties of the b^elme The highest response was 
13X millivolts and the lowest 2^ milhvolts 
(4) the average nse was 5 mmutes and the 
longest, IS mmutes This group differs from 
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the duodetu] ukrr RTocp fcxui from the normal 
by ll* Interpofition of the ihort fast deflec 
(iotu. In ihif group of 30 caae* j6 of the 30 


exhibited the duncterijila of rcfpja.e 
rated Of the 4 cue* which ilwwfd tEflaa, 
charactrrijtk* thadarijcInnotctiibl cmTp 

to the abort but the bt^oe had been Ur-M 

prtvfcna to the faitrodnctioo of mUl t&l tS 
re*pon*c In potential dllTcTencc a u not h^ 
than the higbe*t point on the haieloe iJ 
tbough the t>-pe of tespotue fdt Into the me* 
characteristic! as the geocril giwgi. TH» 
caae ihowed duodenal and gistrK bIot 
papillomatous proliferation of Bmaorr t 
rUjkU projcctlnc Into the p\-Vwa and 
poiv-pokJ hrpeipfasfic li-mphoid ga'trftb cf 
the antnun Two cawn shoaed a Uarrf 
Irregular basdlne with a btnrre Iiif yul ir 
ipOTije to milk One was a case c 5 rerttrt 
gastne periorition with a prrpvlonc naw 
•wHth itipdred a secoodaiy gutroeolmatomy 
for obstructlotL The lesloa was tbcra;;ht b 
be an ukrr became of the ftrorabJe foBow-cp 
of some 3 moetha The other (»« tm e nl ri 
an unonlil pfclure of mulUpfe shallow ahni 
ssrnwnded W bflaamator} cefb, the ilcrn 
being mainly 10 the mucosa and wboactHef 
the proTunal half of the stomach with t ts> 
piSom boal-ihaped ulcm with ilopfog mar 
gliu In the dtsUJ half of the ftoimch. Tke 
fourth case was a man with a gtnx elccr 
which gro*al> was sospkious of cancer W 
turned out to be nonmalignut oa rdico 
This man had a cur%Ts, ooe of which au 
rharactenstlc of the rcsponjc noted ibmc, ik 
other ol which hcpwrrcr failed to jUe t re- 
sponse to mUk Ihoogh the bascGue wasfiHir^ 
before milk was ghTO 

This group of 30 b of Interest becauw 
from a duucah roeolgeoolookil and pistro- 
•roptc opinion the diagrioiis was most (Effioit. 

The X ra\ findinffi In this group »rc tom- 
mariied bj Dr I^ul Swensoo of the depart 
ment of roentgenology Thu group of S° 
rase* a er ag ed orcr 3 gastrolntcstiiiil i-nc 
cxamlnationa. 

SU were diagnosed as duodetaJ ukerv 8 u 
benign gastric nJeers, 9 as suspkious of rmocer 
and 7 were defimtdv dbgnosed as cuifcr 
Dr Swenson states , , 

This *erie* that we hart stodrd boa** 
30 cases of peptic ulcer in which the diJciTO' 
tiatton between ulcer and caocer »u oc^rcr 
tain In all but a few the question o/«ofas« 
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had been raised at some time dunng the senes 
of examinations There were certam roentgen 
cnteria which made the examination favor one 
more than the other There were 8 cases con- 
sidered benign because the character of the 
crater shadow and its defimte reaction to 
dietary regimen However, in 16 cases the 
radiologist or the several roentgenologists felt 
that the differentiation between ulcer and 
cancer simply could not be made from the 
vray findings alone The findmgs upon which 
this suspicion of neoplasm was based were 
(i) the failure of the crater to decrease in size 
u{Mn therapy, (2) the lack of symptoms, 
(3) a relatively large area of mflexibility 
around the ulcer crater suggesting either 
malignant mfiltration of the wall or a large 
area of mflammatory induration, the two 
being indistmguishable 

On the side of benignity the suggestive 
roentgen evidence was (1) the definite dimi- 
nution m size of the crater under therapy (not 
wholly a reliable sign), (2) the mtermittent 
relaxation of areas of constnction which 
proves that these were areas of spasm rather 
(3) the penstaltic activity 
the area of supposed mvolvement 

retention m the stomach 

fnro f * ^ the dif- 

erentiation of carcinoma from ulcer was con- 
ripfinui of mterest that the examiner 
^ favored neoplasm in a fairly large 

ca^,nl A'’' P'f“neage of thele 

Sri T u neoplasm was definitely favored 
a Si ^ the same as that in 

thp ^ries m a carcinoma group m which 
worH^'^n ‘^"tena come into use In other 
rad lS''" eroup in which the 

a ^ cannot be certain without 

watch examinations during therapy to 
waich for any change ” 

^<^^0 consulted in 
Therpfn -50 oases, 3, were diagnosed as cancer 

more S gastroscopist is unable to be 
“lore specific than the radiologist 

^5) This miscel- 
there k ^ ^ included although 

these number to indicate that 

from ihp ' show a different response 
group These cases include 
P 1C gastritis, atrophic gastritis v ith 


Time in 
minutes 



Fig 14 


Time in 



achlorhydna, duodenitis xvith herniation of 
gastric mucosa mto antrum, pylorospaspi with 
duodenal ulcer and associated gastntis, and 
cases of gastnc symptoms but with entirely 
negative laboratory findmgs A case of gas- 
tritis is shown m Figure 15 This senes re- 
vealed a tendency tbward an unsteady basehne 
and immediate response to milk, the curve of 
which tended to have the mterposition of 
short, irregular deflections, a range between 
40 to 60 miUivolts, the shortest sustained nse 
5 minutes and the longest 30 mmutes, the nse 
in all cases averaging 5 to 16 millivolts This 
group aU exhibited the characteristics of the 
gastric ulcer pattern m which it is noteworthy 
that short, rapid deflections occur 
Carctnoma This group of 46 cases, though 
hardly presentmg a sufficient number of cases 
IS worthy of a preliminarjr report in that it 
appears that the response to milk m the elec- 
tnc potential difference m cases of carcmoma 
is different from the response of other lesions 
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Tim* m 

numxu* 



EMF MxUrvglw 
FV rt. Befen «pcr*tte. 


All of the cun bnt i have been verified at 
operation with niicro*coplc ieebona. 

Flpiire 13 jbowa 5 cun of cancer tbe re- 
•pon*n of vhicb may be characterized b> a 
Mcadv ri*e In the dectrk potential with tbe 
supenmpostkm of abort fait defiectiona and 
Ib which there n no marked re^ponie to mOk- 
In tbe second groop there u a general rise In 
the potential difference on which the same 
short fast deffcctxKis occor and there Is no 
response to milk In the third group there b a 
negative responw to milk. The foorth group 
showed irregular bor like pattern of the base 
line with interposttkin of tbe short fast 
deffectioos and with the same pattern being 
repeated after tbe Introdnctnn of mBk A 
fifth ti pc— there arc 4 cases in lha series- 
shows an rrrrgular hasdine of these same 
chararterbllrs and after on introduction of 
milk on immediate spikedike rue and fall of 
the notentia] huting about 1 minutes. All 4 
of mese cases have a ad\-anccd rnalig 
naQc> with moltiplc gross metastasea. 




0 V » ss « w « 

xur uaMu 

Hf. n Alto ■(MRdee. 


Two forther cases art nm h detill ts bh 
dkate tbe probabJe osefaloess of tMs mdbed 
\ ft year old porter CHp. 6 sad }) ksd rp 
tutric jmIs, romhloi, dcklkssMcr 
period bit caifh worse for s vtHs before S« iwJMri 
H bad a kaowa dttide&il nkrr khtory li 5 )e*o 
stsMfat with vnaptDss o( tatf i n dl tccrt heenibn 
and pai& Oo sdodaloa, the futrobtesduf wdn 
revealed 00 per cent guUie retesboa tad 
sli(br free hydrocUoric arid Tbere u r®* 
d(^ cd impromaeot od Utsccs, and piOo- 
eDteeatoaiy nder Inca] anertb^ was pertawd. 
rereatlaB oooked, scamd are* b tbe prtpjbre 
rerion. Tbli did not bs the |TO*i airea reaft a 
cancer Howerer the patient faded to hnpre' 
after opentMD, at vkkh time tbe .ray enia.’ati^^ 
revealed otatnictloo ol the jcaatroenteroaWWT yf 
the mabity t focre hiifam liroafk tbe 
At tins tfoe the meBtceueiicnift rahed tie 'f 
q{ matjuaBl aeoptasm of the aotrmaa TV patent 
was reopersled upon 00 September It W, ^ 
hlch ttw thrr* waj deserfbed edema cJ tV 
Emb of the patroeBiertatanr and Ibe aa»e wrt 
«ed, Eaaocaoos-iootiB* scar ki tbe aatram ^ A 
total fsatrect MOT a* perioraed with daw®*" ■ 
the faitroeaterwioeny MkrtaceiJc atcU f ^ 

rcafed faperhcuJapreadbf carriae'malatVf^^ 

of the ofd fsatne til^ th* t mot t ocJy e«* 
penetraimj lo tbe adjacent mnicularli. TVrev^ 
metaataaes ifl j Inferva t'r^rk b wdey TleT» 
wsa DO real otatnctlaM at th* p>)e*B. 
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In this case it n as felt reasonable to assume 
that the lesion of the stomach had been suc- 
cessfulh extirpated The potential difference 
response before and after operation is shown, 
indicating an entirclj different response post- 
operative!} 

A second case (Fig iS) is gi\cn of a 47 3 ear old 
colored woman who in 1924 had a cholec3stcctonn 
For 2 3 ears preiious to admission she complained of 
abdominal pain, nausea, anorexia, and weight loss 
Su months before admission these sxmptoms be- 
came worse \-rav examination rc\calcd an ob 
struction near the pxlorus wnth tenderness in this 
repon and the antrum failed to contract in si-stolc. 

Thepahent had a normal free hydrochloric acid \t 
operaUon a subtotal gastrcctom3 "iis performed for 
a stenotic ulcer at the pilonc junction penetrating 
aj^ong the postenor wall on to the pancreas Grossh 
this had none of the charactcrisUcs of cancer How- 
ever, microscopic section reiealcd a poorl3' differtn- 
bated and diffusely infiltrating carcinoma dc\ elop- 
ing on the base of an old ulcer wath metastases to 
4 iKser curve banph nodes The resection seemed 
to have been through tumor tissue The electric 
potenbal difference response before and after opera- 
chu^ten'T* curves seem to be identical in 
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In this senes of 46 cases there were 5 cases 
wmch differed m charactenstics from the 
others One, a man wnth a ver}^ advanced 
lesion presen tmg a mass m the abdomen and 
an enlarged hver, had an irregular baseline 
wi^ a sharp response to milk There were 2 
patients who on different preoperative tests 
revealed curves, which at one time were char- 

at another 

me of the ulcer group The fourth case was 
a man with an advanced lesion in which there 
hi^^ though this response was not as 

wgh as the former baseline The fifth case 

iMt ^ °^an with extensive lesion pene- 
invading the liver, in 
to m5i irregular baselme, a nse 

basehne''^™ resumption of the same irregular 

SUmiARY 

Do^n^^i^j 1- ^ presented for measurmg the 
membr^es Tb"“ 

that tn ^1 method is noteworthy in 
contart^ system makes no direct 

«>atact with the skin or stomach 

tential evolved using the po- 

difference response to milk as the 


Fig 18 Above, Beforc'opcration, below, after 

control measurement Data are presented on 
the \arious lesions indicating a different re- 
sponse to milk in the corresponding lesions 

CONCLUSIONS 

Though the gathered data are suggestive 
there is not sufficient material for conclusive 
deductions 

More accurate diagnoses on these types of 
cases should be made using this method in 
conjunction with roentgenological interpreta- 
tion and gastroscopy 

The method appears useful m differentiat- 
ing gastric caremoma from other gastric le- 
sions and this phenomenon seems more con- 
sistent the earlier the gastric carcinoma, both 
from time of onset of symptoms and from the 
extent of spread The short, fast deflection^ 
nicntioned appear only m gastric lesions and 
the true form and characteristics of the short 
fast deflections which may have characteris’ 
tics for each group will have to be investigated 
with a more sensitive and faster recording 
apparatus There are many phases of the 
problems under consideration and exceri 
mentation, notably (1) the responses ob- 
tamed after gastrectomy, (2) the sources of 
the iwtential difference, (3) the different elec- 
tncal properties of cells m correlation to dif- 
ferent lesions, (4) the nature of the short fast 
deflections ’ 
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CLOTHESPIN OR INCLUSION GRAFT FOR SPONDYLOLIS- 
THESIS OR LAMINAL DEFECTS OF THE LUMBAR SPINE 

DAVID M BOSWORTH, M D , F A C S , New York, New York 


B ecause of our dissatisfaction wnth 
the results of spinal grafts in spondylo- 
( hsthesis and the difficulty of satisfac- 
torily bridging laminal defects with 
grafts of previous tj'pes, we attempted to 
fasten tibial grafts m place with vitallium 
screws This proved unsuccessful The screws 
worked loose and contact could not be mam- 
tamed Absorption of massive portions of the 
grafts then took place It occurred to us that 
if a graft could be devised which by its shape 
vould be rigidly maintamed m place in the 
lumbar spme without other method of fixa- 
tion, better results in these two conditions 
could be secured At first ive designed an 
inclusion graft to place over the spinous proc- 
esses of vertebrae which we desired to fuse 
The patient was placed in a position of h}T3er- 
extension before the graft was apphed (Fig 
I, a) Such a graft was used successfully m a 
case of spondylohsthesis m conjunction with 
chips of bone removed from the ilium and 
placed beneath the graft Though this case 
progressed to an entirely satisfactory conclu- 
sion and sohd ankylosis, the technical diffi- 
culty of malong an inclusion graft, and its 
weakness when made, forced us to use a 
stronger substitute We therefore devised the 
double clothespin graft (Fig i,b) In this the 
intervening spinous processes were removed 
j between the vertebrae to be ankylosed and the 
j two ends of the graft so fashioned as to include 
the spinous processes of the end vertebrae of 
the fusion area It was found at operation 
that besides strength another favorable factor 
secured by the double clothespin graft 
h ith the patient in a flexed position, so as to 
detract the spinous processes between which 
I the graft was to be placed, a leverage action 
I secured by the abutment of the spinous 
, processes on the ends of the graft when the 
patient was straightened out There was ac- 
ually distraction of the articular facets, open- 

1 Orthopedic Service of St. Lute s Hospital New 1 ork 


ing of the intervertebral foramina, and sepa- 
ration of the vertebral bodies (Fig 2) This 
gave theoretical reduction, at least, of any 
pressure on nerve roots passing out through 
the intervertebral foramina Such actual dis- 
traction of the vertebral bodies included in the 
grafted area has been observed Possibility of 
further displacement of spondylolisthesis by 
distraction has been watched for but not ob- 
served On the other hand, replacement of 
spondylolisthesis by the distraction has like- 
wise not been seen Fuxed continuity of trans- 
planted bone with the grafted area has always 
been present 

We have used i inclusion graft, 16 double 
clothespin grafts, and i smgle clothespin 
graft In the 18 operations done, there were 
6 cases of mild shock, 2 of moderate shock, 
and in i patient death occurred 2 days after 
operation The ages of the patients ranged 
between 18 and 55 years Seven patients 
were women All were of the white race, most 
of them Americans, and all walks of life were 
represented The operation was performed 
for spondylohsthesis in 6 instances (Fig 3), 5 
of them being of the 5th lumbar and the other, 
a posttraumatic fracture spondylohsthesis, of 
the 4th lumbar In all there were 1 2 patients 
in whom a double clothespin graft was placed 
in association with the creation of laminal 
defects In ir patients the graft was used to 
reinforce a defect due to posterior herniation 
of the nucleus pulposus and accompanied 
partial or complete laminectomy (Fig 4) In 
I instance it was used to bndge a massive de- 
fect of several vertebrae necessitated by ex- 
ploration and removal of a cord tumor in 
which articular facets were removed and sta- 
bility of a long section of the lumbar spine 
lost This exploration and laminectomy were 
performed by another surgeon, the graft being 
laid by us 

In 2 instances, laminectomy defect had been 
created at previous operations AH other lami- 
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FiC ^ larisfaci type crift. U Dd«W> tfcubtn^ 

ertft f«t b«t«en ipbeo* praroicifl^ 4tfa lmti«r«Bd u 
itenj c, DiMtiltdMiieipb iTtfitetbetTm ipfaMOiDfac- 
r^an iW jd hnl^r to 5th brUf^ lanaaK 



ta(a 7 di^Kl erf Ak loAbar ^a^« ■^ >l f n^^^^ 
prera a 'i. d, SbtfU c^iduitrfi pih u evd bm 
r>nr— I tp pnrrim tpfa* fggaa b»W m » wctW waCift 
Uck bdu pprfooBs pmaan. 


Qtl tk/ecti were treated and accompnued at 
the tame operalioQ with gr^u of thb trpe. 

The (eo^ of time of operation raned 
from 60 cninutei In apood^-Wiatbesis to 2 
hours or more In lamlo«:tom> case*, depend 
lug upon the Dccesslt\ of aeorefa for or eipo- 
Mirc arkd removal of an} pathological ocn^ 
tioD pr es ent m the latter Operative tune was 
markcdlt rediicrd afaco tan capable teams 
aerc associated one In exposbi' the fpine and 
the other in seenring the tibi^ grait. 

The clothespin grafts a c re remforerd with 
iliac chips OQ 1 1 occasioQs and with additional 
tfbtaJ bim on 3 occasioiu. In ope instance the 
■lot b the hnm end of a graft was ent too 
oarrow for the spinous process. \s it was 
being driven on, one of tne prongs broke off 
I>csplte this stabUJtv remained at oper 
alion SubsequentK Ibehracr end dtsplacrd 
IflteraDi but maintained contact wim the 
spinous process and sacr u m Re>iew of post 


operatJvT x ray fijint showed that a posiSle 
fracture of the up p er prong of another gnfl 
may have occurred this witLwt (CsplscccMiil 
of other the main graft fragment or the pmg 
\o fracture of the "tI" b^y of the fraft bu 
occuiredb any of the cases to date. Itnineifi- 
ate liability of all grafts, both inchaiaQ aad 
dothexpio, was erceOent Final stihUIt} of 
all grafts has remamed good to date. Inioof 
the r8 cases, jacket cast was sppGed Immei- 
atdy after operation to prevent the pooflUitr 
of the paticQt being draan bio the 80*1! 
positioo and of displacement of the graft- 
Smee, however b 8 patimU do cast wu ^ 
piled after operation and there was bo 4 *- 
pUcement of the grafts, it Is beflcied by lh< 
author that a jacket cast Is an tm^^^ca^aT^ 
detafl. 

AU wounds wi Ih the cvreplioo of 1 healed /cr 
frimam One other spmal wound bcoie do*B 

jwcdu afler suture remervaL In both ei- 
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Fig 2 AW By contrasting the spaces of the intervertebral disc and the inter- 
vertebral for amina m the Upper pictures with those below, it can be seen that actual 
distraction of the posterior and antenor elements has occurred 


stances, a silk suture has been extruded, and 
in I healing has taken place The probabiities 
we that other deep silk sutures will have to 
be removed from the unhealed wound AU 
tibial wounds healed per prtmam, but in i 
instance, m which sulfathiazol was used, the 
wound reopened 5 weeks after operation, 
lamed a few days, and then healed The 
average period before the patient became am- 
ulatory has been 21 to 24 days after opera- 
nn, though 1 patient became ambulatory 
^ ar 9 days and 2 others after 18 days The 
ocal condition of the site of removal of tibial 


bone will control the return to weightbearmg 
Absorption of graft or spmous process due to 
pressure contact has not been observed in any 
instance 

The extent of the graft has been from the 
3d lumbar to the ist sacral, 8 times, the 4th 
lumbar to ist sacral, 4 times, the 3d lumbar to 
5th lumbar, twice, the 4th lumbar to 2d sacral, 
twice, and the 2d lumbar to 5th lumbar, once 
One additional graft was placed across 5 verte- 
brae for defect caused by exploration and 
removal of spinal cord tumor by another 
surgeon 
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J M r trtltndr'b <4 tbr 4tb kaal*r t* 41 ^ •■ml (or fpoed^litv 


DEScirpncrr and un<cTi.u: 
or OrCSMT\'E fROCEDUlU: 

The clothespin grtft conslfU to abut 
ment of booe tetwreo two spioocsproc 
CMC! beH in place b> nroloDgtbooi from 
eslher comer of the enda ol the bon> grmft the 
latter the appearance of a d^eapto 

(Fig 5) In the Induiwn graft, the re^•efac 
^ect U secured aith a kx^ of booe In the 
form of a graft enclo^Qg the spioous processes. 
\i we do Dot /a>Dr the use of the latter ttpe of 
graft we shall not continue its dcscrfpUon In 


a t>plcal nngic or double dotbespni gnll, Ik 
posterior clemenU of the UmbuJ ardw art 
denuded and decottkiled rwept for the iri- 
Doui pnxtnrt at either rod of the ares to be 
grafted These art irUbied OccasttaaUrha 
KN'ere spond^doUsthedt the posttric* snh of 
the displaced \Ti1cbfa wiu tjre been drhn 
back R) that it paruaJh overrides the srdi of 
the \Tnebra ab^x arn) beinw Seek aa aidi 
ma) be rrroovtd to aUerr fee the tppBesOro 
Ckf the straight dolbeapio graft altbmt les\ 
faig much ol a defect in the ooolbdly of the 
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menk nf t’nm ® P^eparaUcn of the postcnor elc 
the 4th squanng off of spinous processes oi 

4th lumbar and the ist sacral and the removal of the 


[mmal arches left behind The patient shoul 
6 p aced upon a table in a flexed position, s 
^ to spread the spinous processes apart TI 
spinous processes should be squared off o 
vn^n 'L surfaces and on the margin whic 
™ be m contact with the graft The oppo: 

spinous processes betwee 
should be shghtl 
rcu When the patient is in the extende 
P^bon, the graft will then be forced to 
nrpJf' rather than be extruded b 

camp'd ^ After the spine preparation has bee: 
acnirpt ^/“^^beable probe can be ben 
esses mh the spmous proc 

ffTflft u to be included A dothespii 

abutf-i^'' upper tibia, thi 

ratel ^ of the graft being cut accu 

Drohp ° length of the previously ben 
endsnfTv,™^!^® abutting or slottec 

slight K ^1 graft should be cut at i 

evel to match the undercut margins o 
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spinous proc^ of the sth lumbar b, The implantation 
of a double clothespin graft uhich is reinforced \nth iliac 
chips 


the spmous processes This 'will aid m reten- 
tion of the graft i;i szlti when the patient is 
straightened out When the graft extends be- 
low the 5th lumbar segment, the deep borders 
of the distal clothespin prongs will have to be 
beveled up sharply to match the dorsal curve 
of the sacrum Occasionally, to secure a good 
strong base on the sacrum, it is necessary to 
by-pass the ist sacral and anchor the graft to 
the 2d sacral spmous process When previous 
fusions have been done, the upper border of 
the previous fusion may be undercut and 
notched transversely The tibial graft is cut 
as a single clothespin above with a beveled 
lower border (Fig i,d) The graft can then be 
sprung between the notch m the previous 
fusion below and the spinous process above 
Reinforcement of the clothespin graft with 
ihac bone is desirable always in spondylolis- 
th^is and generally when used m association 
with lammal defects If laminal defects are 
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pfwcnt It I* Dcccttirv to the dothr^n 
Cra/t as tljhtlv down on the base of the ipi 
nnus proctsi as posrfbk so that Dlac or otW 
chip gn/ti laid in alonj; the side will oot fall ui 
the kmliiectom% nouod aivd becoroe a potm 
tlal source of eitmdural pressure, Folfajwinp 
Its implauLatioD an arcuratdr 6tlcd dnlbcs* 
ran graft can be Immedlatelj tested for stabQ 
lt\ b\ grasping and shaking it with a tooe 
bolding forceps The amount of stabtGtv se- 
cured without an% other fixation is rather 
startling Routine closure of the wound 
l» carried out and a Uci-ct used if desired 
An\ spinal operatnn is apt to be a massive 
procedure and this Is no exception Infusions 
and transfusions if neceasan should be done. 


co\cLrsnvs 

I 1 graft is profK«d which in rti 
and Msitioo Is maintained in the »pbic lnhih 
fisea in place without using ertrtrtTrut raa 
tertal 

7 B\ Ibe porstion and the nonjul rrretan 
icsof Ibe lumbar spine di fradloo U vrrartd 
oot ool) of the posterior rlerocrts of the 
but of the anterior eiements as adl 

Noix. — Sbev tW suhmiwn of Ufa nUrlH tr 
CB td Mneoal In« Dr 

iJ u lirx^ tan util* 

catitkd V Modditd TccbilqM for Sfiul ( rq 

ten bk* sad potJi«b(d ie tb* Xotrabrr i 
oJ.lj.pp 3«S-jio TkiisrlJclecWmrttiliiliT ChIww 
t jHinhv v« do SOI ckks orfskishlT br iW (nfi •* 
firrMoud bat do brim tbol hs sie uosU br naubtri 
I the iTprir eJ drircti tad f*r a»» dj SibrtWv« 



RELATIONSHIP BETWEEN THE CLINICAL AND 
ROENTGENOLOGICAL FINDINGS IN BONE METASTASES 

J BORAK, M D , New York, New ’i ork 


I N their monograph, The Verlebrae, George 
and Leonard state “Repeated exami- 
nations lasting over a fairl}’’ long period 
of time may be made without finding 
an) visible changes in the body of the 
vertebra that is climcallv suspected ” 

The usual histor)' is that, following mastec- 
tomy to remove a malignant tumor, after 
var)mg intervals of time the patient begins 
to suffer from pains along the sciatic neri'es 
which are not relieved bv the usual methods 
of treatment A metastatic lesion is then sus- 
pected and an x-ray examination is made 
Although the examination is carried out in 
accordance with all the rules of roentgeno- 
logical technique, the result may be nega- 
tive In I case under my observation, a 48 
year old woman, w’ho had been operated upon 
for a breast cancer about a year ago, died of 
pneumonia 3 weeks after a roentgenological 
examination of the spine had revealed no 
metastasis The postmortem x-ra)^ examina- 
tion of the excised vertebra was likewise nega- 
tive Even the x-ray examination of thin sec- 
tions of the dned vertebrae disclosed no 
metastatic lesion (Fig i) Yet, on micro- 
scopical examination cancer tissue was found 
in abundance (Fig 2) Thus the following 
tnad presents itself clinicall)q there is pain, 
microscopically, cancer, and roentgenologi- 
cally, a normal appearance 
Erdheim was so impressed by the chscrep- 
anc)' between the roentgenographic and micro- 
scopic pictures that he developed the following 
theoi)' He assumed that, besides the osteo- 
lytic and osteosclerotic types of metastasis of 
bone, there is a third type of metastasis not 
influencing the bone in a destructive or a 
productive sense Erdheim called these 
metastases osteomdifferent Konrad Weiss, 
supporting Erdheim’s theory, called them 
osteoneutral 


How ever, the following two objections may 
be raised against the theor)'^ of Erdheim 

(1) There are cases in which the roentgeno- 
logical findings in the spine are negative but 
m which roentgenological findings in other 
bones, for instance m the skull, are positive 

(2) There are cases in which the findings at 
the first roentgenological examination are 
negative, w'hile in subsequent examinations 
the findings are positive 

In xnew of these facts, it is obviously not 
permissible to assume that there exists a spe- 
cial t)q)e of cancer tissue, supposedly indif- 
ferent to bone Rather we should assume that 
there is a roentgen-negative stage in bone 
metastasis, comparable to the Wassermann- 
negative stage in syphilis Sicard, Coste, and 
Belot use the term “preradiologique phase ” 

The occurrence of a roentgen-negative stage 
in the development of bone metastatis may be 
explained as follows As is well knovm, tumor 
cells, brought to the bone by the blood 
stream via the nutrient arteries, settle pri- 
marily m the wide spaces of the spongy por- 
tion, thus the dense, compact portion of bone 
IS affected primanly only in rare mstances 



Fig I Left, Roentgenogram of thm sections of vertebra 
show ed no metastatic lesion 

Fig 2 Photomicrograph of section of same vertebra as 
sho^vn m Figure i shows abundant cancer tissue 
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I tt 3 I^fL,Tabak boof pcnciurrO bj nmOc. 

4 *«£■« bn*« ta FiKtrc i «4 Cwu! pratand by 
Dnib ctatnrt Q r btM mc ao met b htblr u 

trtnfy mtnl pnrtkn -4 Caul auiie bf cothacur 
anO piiJniy rvKtn( c o a < i«ct bocbc bm aot b 

«PDef)r boM 

Thu b pfobthlv th« rtMoa wbj the vTrtdjnie 
bemg p*rtKTjUri\ nefaiofpoB© bone trelbe 
ute of pndOecoon of omUsum. It nu> be 
•ddeO that coatran to the deaaiptloo m 
maD^ teTtbooVa \ proper hrmls robemit 
lav'e of compact boae comparable to that of 
km^ tubular booea doci not etbt In tbe bor1\ 
of the vertebra fjonghanj) 

\'cordjrtgh roentgepogranu of the aplne 
partimlaf1\ latcra] % 4 cTn. dearij- shew that 
the \TTtebraI bod> cooitsts eido»vet\ of 

r ng\ bone Tbe dense ring like shadows on 
upper and lower surfaces of tbe vertebra 
belong gmctKaIl\ to tbe intervTrtebnd dbc. 
and (use but *ecoiKlar 3 \ «rith (be rTrlebra as 
Schniori has shown These shadows are less 
denac m persons under 15 astd In the aged 
The fact that tbe \Trtebra ronsuts odu 
n\d of fponp\ bone has a dedaisT beajiDg 


on tbe roentpioiogkal ^•UuallIa^fao of lrd«t 
occurring within them, for the rttsm fbt 
although both the spoogs snd U* roenp^t 
, portxjM rorwsts of cakWi-conulmag btst 
O tissue there Is an importsnt difference ht 
tw«n tbe slrartures of the two parts. Tbe 
I fpoogv bone foruM a wale mohsod of xerr 
uiln trabeculae whDe the compact bofw forsn 
a thick later of dense bone ik w Ce*w 
quenUi the spoo^ bone produm a 
of much less dcnsti than the compact hire. 

The foilcwiog cjpenment iDustraies lie 
roenlgcDoJogicsl conseqoeocfs of thrt Uct 
Half of a dried tubv^ bone consittiiiit of 
both a » dl dcv’ekrped compacla and spongliya 
was punctured with a needle (Fig 3) The 
roentgenogram shows that the canal prodwed 
b> the D^le Is quite dutioctl) seen b tbe 
compact porljon of the booc while no tner of 
the canal ta visible in the ipongj. portwe (Ftf 4 
« 4 ) In another eipcriment Ihir same temh 
was ebuloed when the final wuptcrced br 1 
drill t cestimelef In dianaeter (F^ 3 aai 4 
fV) These erptriroenfi p r o ve tlal a de/fct 
wluch b visible io 1 eomptet boae U 
quite ms-ialble in a spoojo bow 

In the light ot tbe^ eiprriioefiU it heoniei 
dear that lesions m the vertebrae mi p tn 
detected fiore ss stated, tbe latter conrst ft 
dofjvdi of spooRj bone An etperimeul pet 
formed on a dned \'tTtebTa ibcwi that even as 
manv as 5 defects of >'ar\ing length and width 
cTtentCng in cnmlocautla] djrfctfcffl (Hg. 5) 
renulo invisible on filnij taken b antem- 
postenor lalcraJ and oblique positlooi (Flg^ 
678) represeoUrTgaS tbcdlrectKtmbsbkk 
vertebra can be examined roeotgeooWlcinr 
IK rf^ Stmila obwvalloas have been r®h- 
iished In Chasin In Rtuva Boctfflig and 
PrcMg in Germani Snore and ifancr here 
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The question immediately anses, neverthe- 
less, why certain pathological conditions of 
the vertebra are w'cll recognizable on v-raj'^ 
films Our experiments on dried vertebrae and 
observations on clmical cases have led to the 
foUowmg conclusion A defect in the verte- 
bral spme can be seen roentgenologicallv be- 
cause of 2 things (i) The defect is portrayed 
orthoroentgenographicaUv, that is, the rays 
traversmg the defect are parallel to its longest 
axis, (2) the defect changes the contour of 
the vertebra 

A closer analysis of the first condition re- 
veals the following results 

1 A defect produced artificially in a dried 
\ertebra which extends through less than 
one-third of the vertebra cannot be demon- 
strated loentgenologically If the defect ex- 
ceeds one-third but does not extend through 
the whole vertebra, it appiears merelv as an 
area of decreased density (decalcification or 
rarefaction), because the remaining bone tis- 
sue still casts a shadow (Fig g, j, fi) To be 
demonstrated as such, a defect must extend 
throughout the whole bone in the direction of 
the rajs (Fig 9, c, d, c) 

2 Besides the extent of the defect, a thick- 
walled abdomen also has an important bear- 
ing on roentgenological visibilitj' In the case 
of a thick abdominal wmll the statement of 
Ferguson applies, “m some spine lesions de- 
calcification may not be recognizable because 
of the great thickness through which the spme 
IS viewed ” Mr experience has showm that if, 
in a given direction, the thickness of the tis- 
sues overlying the vertebrae exceeds 20 cen- 



Fig 9 Left, a, b, Defects extending through one third of 
xertebra appear as areas of decreased density, c, d, e, de 
fects extending through whole bone 

Fig 10 Postmortem examination of excised vertebrae 

timeters, only a defect affecting half the ver- 
tebra m the direction of the central ray will 
make its appearance roentgenologically as an 
area of lessened densitj’- Lesions not dis- 
cernible clinically do, however, become ob- 
vious on postmortem examination of the 
excised vertebra (Fig 10) 

A closer analysis of the second condition— 
that the defect is visible because it changes 
the contours of a vertebra (Fig ii)— reveals 
the following 

I A defect w'hich changes the contours of 
a vertebra can be distinguished as such roent- 
genologicallj' regardless of its extent In its 
initial stages the contour, usually smooth, ap- 
pears blurred (Fig 12), later the contour, 
normallj archlike, appears angulated (Fig 
13) In an advanced stage the diameter of the 
vertebra also is reduced so that the size is 
changed too (Fig 14) Then not only the 



II Fig 12 Lig 13 Fig 14 

nbmi Contour of \ertebra changed so that defect is Fig 13 Later stage, angulated contour 
^ P V 'Tsiblc. Fig 14 Advanced stage, diameter of vertebra is here 

B 12 Initial stage, blurred contour reduced 
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n* j Wt iMertbiWtTl crtrbn imAtJ br Ire. 
LnkiB (■ left acU 1 Wikie oa i^|bl tufe. 


ctjntcmr but llw ihipe of the irhoie vertebra 
It altcmL The nxiit frerpcnt dcformftj re 
nltiof from the coflipte of the NTitebra u the 
wedge fonn. \ reduction of the tiie of the 
%Trtebr* withoot change of Ita thape b \Trv 
rare 

j The thicknett of the overlv-ing abdoffuiul 
tlsrae* doe* t»t interfere with the roentgeoo- 
logtcal manifestation of a contour-cbanguig 
(Jrfeet If the vertebra U preacotcd db- 
tmctJ\ even tbe amaHert contoixr-changxng 
defect can be recogniaed roenlgouloftcanv 

The asbaequent experiment iRiutratea tbe 
difference between the apjpearance of a defect 
of the NTTtebra \isfble beauae it b portra)'ed 
ortboroentgeoographkill} ajxJ that of a de 
feet vufble becauM it bad changed tbe con 
tmin of the vertebra. In a dried sTrtebra a 
defect— marked b> the wire— wai prodneed 
on the left iVlc extending through ll» whole 
length In the anteropoate^r direction (llg 
15) On tbe right ode of the svftebca a amul 
Irdon waa produced transforming the nor 


maOs archllkc cootouc mto an injulutd ote 
Roentgmogrami ihow that the kdoo n iL, 
left aide (Fig 16 a) dopfte lu eiieat, c« 
hardly be aeen whQe the imall defect oa ibr 
right aide U dutinctl) \-bJbie (F^ 16 i) I, 
additkm tbe ieakm on the left aide thieri 
eitcnafw, wouM h all peofiabiDty be enn 
pletd> undetected if the wrtebra wm ei- 
amlned through the abdomen whe^ lie 
defect OQ the right aide deaphe Ua amiBcev. 
TTould remain s-hible roenljrenolofVally 1 
long as the wrtebra b vbibie 
The condnoon to be drawn from lie<< ob- 
aervatVroa b that cmJ\ la a stry td^aacri 
auge can a lesion In the vertebra become \bi 
ble due to ita citenL On tbe other hand. 
e\-«i the imaUeat defect can be recopilKJ 
roeolgcnologicaJI) If it cauaes a du^ b 
tbe coDtonr of the vertebra. In other aonh, 
a defect aevn because it b portxated oflhv 
rDeotge n ographically b a iSu x nr tudor 
a defect seen becauae it changed tbe ccntovi 
of the \TTlebra b an e^j x ray fiadlre 
llencv the prartkaJ role In aetrehijf br 
an early sign of a ipiuJ metartaqa aedmlJ 
oot ex}^ to find decaldfiadon or ddeswtr 
Let us first 0! aU watch tbe coatoan ei the 
vertebrae If there omdeoceof theiEchtrt 
change such for initaact u a Wurrtd oe 
anguuted cooteuT diagnosis of 1 
metnstasu ma\ be regarded a aisnrtd 
WTiat has been uvd of the osteoJytIr o 
tasla«ea In the NVrtcbra appiiea eqoiD) la 
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Figs 19, left, and 20 Pathologieal fracture occurred in 
spite of fact that roentgenogram taken a short time before 
resealed no metastasis 

osteoljtic metastascs m other bones with a 
similar structure, namelj, a t\ell developed 
spong}' bone with lacking or only poo-ly de- 
veloped corapacta In this category’’ are the 
ribs, the pelvis, and the metaphyseal parts ol 
the long bones A roentgen-negative stage 
etists m the development of a metastasis m 
these regions, during which severe pain may 
be present while the x-ray films do not reveal 
any pathological changes (Fig 17) A few 
iieeks later, however, the vray film may be- 
come positive (Fig 18) In the long bones 
such as the femur or humerus even a patho- 
logical fracture may occur, though the x-ray 
films, taken a short time before, did not give 
the shghtest mdication of the presence of 
metastasis (Figs 19, 20) 

The contrary holds true of bones with a 
structure opposite to that of the vertebra, 
that is, bones with a well developed compacta 
and comparatively less developed spongiosa 
Here belong such parts of the skeleton as the 
skull and the diaphyses of the long bones No 
roentgen-m gative stage does exist in the de- 
velopment of a metastasis in these regions 
nTienever clinical symptoms pointing to a 
metastasis are oresent, roentgenological signs 
are also encountered What is more, metas- 
tases are roentgenologically visible m these 
regions even before any clinical symptoms are 
present They are frequently encountered 
only mcidentally, for instance, when one has 
detected spmal metastases and subsequently 



Fig 21 Roentgenogram showing extension of metastases 
to skull 


IS searchmg for metastases in other bones 
One is surprised time and again about the 
extension of the metastases, for instance, in 
the skull (Fig 21), while no pain and no other 
symptoms whatsoever are present 

The same holds true of the osteosclerotic 
metastases, regardless of their site Osteo- 
sclerotic metastases, found with particular 
frequency in cancer of the prostate, may be 



Fig 22 Metastases followmg cancer of prostate 
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roentgcTy)log»ciiD\ wdl prorHjoncrd «Wlc 
dinJoi^ no jjTT^omi »rt prrteot at that 
time (Fig 2 j) Ttje jpinal meta&taset are no 
aception to tha rule One m4\ aaaanie that 
In a tpongj’ bone fuch aj the vertebra an 
oeteoiderotlc metaitaab prodacei a coatnst 
of demlt> to iu turroaodin^ aa it oormallx 
eiiaU m other booei between the cotnpacta 
and ipODfftota (Fig aj) Thcrefoee tl u a 
mac nnjcedure In cancer of the prortate to 
Uhe nlma of the >*ertebrte before an operaboo 
bperionned becaojenteuataaesmarbeprea* 
ent lo abaence of an) dmkal iMeptocna. 

CONCLCrTTO’rS 

la coocluaion we mas aas that if we aamine 
the relatksnitup between the dhncal and 
roCTitgeiK^ogtcal hnding* in bone roetasUaci, 
two groep* can be dlrtlnguiahed 


One group compriae* melaiUwi wtud fn 
cloiKal •vmplomj but are im-i>iUe loetKpcflo. 
logically Theic mar be called fwar;n»^ 
(oOr ttadt metftsUK*, The other groep af 
metaatajes mas be roentgrnolog Ka DT rifli 
bat not canac cnnkal tsTaptoeni. Tbew mar 
be called tliMurtUv siUmJ loetmtsa. 

It appeari that whether a mrtaUaifa be 
loogi to the ooc or the other group depends 
nafher on the nature of the pnmarr tumw 
Dor upon the cosutitutlon of the palWt bat 
ctdudvtl) upon the atructure of the tferted 
bone that b, on the rrUtDruhlp between the 
amount of the compact and (ponj^ bew 
imoe 
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PROLAPSE OF THE EFFERENT (DISTAL) SEGMENT OF 
BOWEL AFTER COLOSTOMY 


JOHN L KEELEY, M D , F A C S , Chicago, Illinois 


T he purpose of this report is to 
present the case histones of 5 pa- 
tients in whom prolapse of the ef- 
ferent (distal) segment of bowel oc- 
curred following colostomy and to discuss the 
etiology, pathogenesis, and treatment of this 
complication 

The literature contams numerous references 
to mstances of prolapse of the afferent or 
proximal segment of bowel foUowmg colos- 
tomy, but reports descnbmg this comphcation 
distal to the colostomy are decidedly infre- 
quent Bevis, in reportmg his case of prolapse 
involving the distal segment, stated that he 
had found only 3 reports of this comphcation 
in the hterature and all were m French jour- 
nals (4, 10, ii) Antonioli reported i case m 
^935 Gabriel and Lloyd-Davies, in reviewmg 
the complications in 500 patients for whom 
palliative colostomy was performed because of 
inoperable carcinoma, reported 12 instances 
(24 per cent) of prolapse of all types They' 
considered it a rare comphcation and stated 
that It usually takes place from the upper 
opening, occasionally from the lower openmg, 
and sometimes from both Veal m 1940 re- 
ported 4 instances of prolapse of the sigmoid 
colon following colostomy^ The lower segment 
"as involved in 3 of the 4 patients 
The following case reports and illustrations 
present the outstanding aspects of this type 
of prolapse 


* C G , a 44 ' car old uncmplo) ed colored 
admitted to the Louisiana State 
at .^“''S'cal service in the Charlt^ Hospital 

turn "^ans on March 3, 1939 ^t that time a 
"hich almost completel> occluded the 
. * lumen was found, and the diagnosis of car- 
of rectum was verified bv examination 

specimen On March 22 1939, under 
nlom ^’’asthesia, the abdomen was opened and e\- 
•on disclosed widespread peritoneal seeding 
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A simple loop colostomj', m which the sigmoid colon 
was used, was made through a left IMcBume}^ m 
cision The wound healed without infection The 
colostomy was opened on the isth day after op- 
eration, It functioned well and the patient was dis- 
charged on April II, 1939 

On May i, 1939, he was readmitted for radiation 
therapy His condition was essentially the same as 
on the previous adrmssion On the morning of the 
3d day in the hospital, while the patient w as getting 
out of bed, the distal loop of the colostomy pro- 
lapsed The picture shown m Figure i was taken 
within the next 2 hours The prolapse was reduced 
m the usual manner (Fig 2) There was no re- 
currence although the stenosis in the rectum per- 
sisted Ascites and general weakness developed and 
the patient died at his home on June 14, 1940, about 
15 months after first admission Noautopsy wasdone 
Case 2 E D , a 30 year old colored female cook, 
was first admitted to the Louisiana State University 
surgical service of the Charity Hospital of New 
Orleans on August 19, 1940, with the chief com- 
plaint of constipation of 2 years’ duration She was 
found to have a firm annular stricture of the rectum 
and a diagnosis of rectal stricture due to Ivmpho- 
pathia venereum was made On August 24, 1940, a 
simple loop colostomy was made, the sigmoid colon 
being used It was opened 3 days later and func- 
tioned well from the beginning The patient was 
discharged on September 9, 1940 

The patient was next admitted on October 21, 
1941, because of prolapse of the distal loop of the 
colostomy The protruding segment of bowel was 
then about 3 inches (75 cm ) long Because of a 
strongly positive Wassermann reaction, repair of the 
prolapse was deferred The bowel was undisturbed 
and the patient was discharged with provisions for a 
course of antiluctic therapv^ 

When the patient was readmitted on Februarv 3, 
1041, the prolapse had increased in size (Fig 3) and, 
according to the historv , had been almost 8 inches 
(20 cm ) long at times The prolapse was reduced 
Because of extensive rectal and penrectal involve 
ment, an abdominoperineal resection of the rectum 
was done, a stump of sigmoid being left distal to the 
colostomj This stump was turned inside out and 
protruded from the colostomv stoma in the same 
manner as had the prolapse hive davs later the 
protruding portion of bowel was freed from the ab 
dominal w all, the lav ers of w hich w ere then closed 
snuglv about the proximal loop making an end tvpe 
of colostomv The excess bowel was removed with 
cauterv The end result is shown in Figure 4 
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fit. R wJ ac tlm of tht proiip-e h i> 
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Ciscj \ B uoflcnploTed g T«*r old c( 4 ored 
prills dffilUfd to Lobwm out L&lmiitr 
nrpca] mrrkt la Charley Hotplul <t Nnr Orkau 
oa t bruaiv td g4t beouw cf tlmt coopfete 
lovff bov^ hatmtion \a n alar ttriftnre ma* 
(oa daboQt ceatlmotan tboTc ibeaailorlflre \t 
iht* pont tbe lojra ot the bo«el doUtted oothuf 
krfefUaa \a irtrlimJ tattler TheFrHtot 
u poothr A dufooea of reetal irktnndu to 
Mnpbopetiiia *etiereucn li eoade Bectoaroftbe 
ohcmKtxn t u rcCMary t coLe coloitooiy 
the dftsoad Wi beoif; the die aeteeted. Thu oao 
dooe <w March j 94 nder (csenl aneathoU. 
Tike cok>Ttoin a* opcDcd 9 da\ later (he oaod 
ha (healed without (ecthn Ooe ecL. later the 
patmt aa diarharred froin the hoapiul 
TTte patient u read rtut ted oa Xpn] 6 oj com- 
plaromx that Uu bow I had (allco oat od aa 
paml I The dtftaJ loop of (he rokwtom aa 

foa d I be protapaed aa how F (lire 5. The 
pfoiapw waa bout 5 cent meteo km* enpirfed 
and edematoua It aa red cd and ■witfam lie aeat 
dan there were 4 rm«g bead njorrmeata ibrouffa 
iSi recUiin V dat piuie dreaatm a» ppUed over 
the colnatomi atoma aerd held tn place bv ide 
wpport of ahe* tape. The paUeot wma allowed 
t be >p and vaa duchan^ few da latrf 

On Ma 0 04 the eniawtoeny toma waaalmoat 

coatpletei ci>»<d ( h ( 6' Fbe txiwel* aw moMitf 
throofh the rect m aJtboufb the Oncinre waaeaaen 
lially anchanjted S lenW tiirdrn(> ere preaent on 
\ jtuat 04 

C asE 4 R S colored ( niak (e jt yearv aa 
admitted to the Lowmana State 1 . cerrity utmol 
aemce of Chanty Hoajwtal at New (Wean* 00 April 
9 t04 with the had complaint ( eoaatipittw 
rectal pa 0, and paa»a(r of blood and po* per rectum 


Caaoda* Ike mealed complet aeoohrMrkcn 
of tb« reel B aboQi 6 mtmetm Item tW nl 
on&te. The I mro t ihb pent *11 In* lltn 1 
oratliaeteT la diacaeter \ dufwwb «f mb] 
trkTsre da tot>BpboratMt nemo at Bade 
tad cm VpnJ av. d4> w fim tUn of boIM 
laherpiniretlure udor* (badkuJoaimefb»d 
bani Lnpla ted u the Imer rad of the Wl rerte 
bduoB V omeolf I lecorery kCowrd ud thr 
patmi wu dbcharjred cm ^1 > ae gtt 
On the *eroeul admbwoa Jd 441 thepalrrt 
complained erf recurtrat protnaicio of tie baertrt 
ineot. The erpoaed mocota »Ter7ede«ttt»ai**4 
hledculy ben mampolated. Tbaprolapae orr 
doerd ma aaBr CFift ) and remaloed irdocrdnit 
rejDmen of mtJTCted trunljet hJe oa the *rrf 
Od Jul 6 04 the •erood itajre of Ike rrvrO^ 

wa* deme The pattern a* dnchirjrd em ^ fwl J 
P4 She a* teen no \ jpat 7. gj andrepetH 
team of J f»mod» and convoertble moraw h 
rtrencth od pprlJl Fbe mtalomy feoclif^ 
watwf ctonly nd the anterior adpenterwe om^ 
of the brioiiunopennea] rewettoe err •erfjw' 
Waled 


( vk c L U colofed (emile fr jo )rtn. 
as dautted I ibe Louttuna Slat I n* ■ 
DTXiraJ sen erf the tliant IJo^sftal I 
Orleans ->0 ilar h 4, 040, cotnplanilr* 
nauj cimsi patwo od »a[i(ii ctcrmroVwl dno tr 
from the os \ *irK lore or tni*i s*palr*bw* 
d gttal Ttrtal rxaminaikoo but th the {worto^ 
annala truttuy throoch kick birod tiirf ^ 
dra wed, as found to crttimereTS ten l 
oal ont*. ilodrraU hrpochnMitc a*emia « 
preseol The Frei test as rqxirtfd h be 
\ baniiiB enema duckiaed an inT*ulir Qlir( 
compatible th dufTwab erf eartmo*** ^ 
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Fig 3 Left, Case 2 Prolapse of the distal segment after simple loop colostomy 
The proximal loop shon s a rmld degree of prolapse also 
Fig 4 Case 2 The end result following abdominopenneal resection of the rectum 
and plastic repair of the colostomy 


biopsy specimens from the area failed to sub- 
stantiate this impression On March 15, 1940, a 
laparotomy was performed The findings suggested 
that the mass at the rectosigmoid junction Mas due 
to inflammation rather than neoplasia The ad- 
jacent mesosigmoid was shortened and thickened 
A modification of the Lahej procedure was done 
Recovery was uneventful, and the patient was drs- 
charged on March 23, 1940 
The patient was next admitted on August 23, 
1940J complaming of prolapse of the distal loop of 
the colostomy Dunng the interval, the colostomy 
had functioned satisfactorily Considerable pain 
had been present, however, since the onset of the 
prolapse The blood picture had definitely improved 
On September 6, 1940, under general anesthesia, the 
stump of the distal loop was freed from the ab- 
dommal wall and the pentoneal cavity w as entered 
Ihe mass at the rectosigmoid junction had decreased 
m size and the subsidence of inflammation in the 
mesosigmoid had left that structure thinner and 
in increased motihty of the sigmoid 
the distal loop was drawn taut and the abdominal 
wall was closed snugly about it After healing had 
ken place the protruding portion of the bowel was 
emoved with the cautery^ Although a mild mucosal 
prolapse persists the patient has been free from 
Qiscomfort and pain 

ETIOLOGY AND PATHOGENESIS 

The etiological factors in prolapse of the 
istal segment of bowel after colostomy may 
M arranged as follows 

n large defect m the abdominal 

^a due to (a) failure to close the abdominal 
I'a snugly about the protrudmg loop of 


bowel, (b) loss of tissue from the edge of the 
defect m the abdommal wall because of infec- 
tion and sloughmg, (c) relaxation of the ab- 
dommal wall m patients with atrophic or 
atonic tissues 

2 Redundant bowel due to (a) Length- 
enmg of lower segment because upper segment 
usudly IS drawn so taut that it cannot pro 
lapse, (b) resolution of inflammation m either 
shortened bowel or mesosigmoid below the 
colostomy site which may be followed by m- 
crease m length and motility of the distal 
segment 

3 Obstruction of lower segment 

4 Increased intra-abdominal pressure 

It is obvious that a combmation of factors 
is concerned m the development of prolapse 
However, the factor which has been con- 
sidered to be most important by some authors 
IS the size of the openmg m the abdommal 
waU This appears to be especially significant 
m the Maydl-Reclus tj'pe of loop colostomy m 
which the two limbs of bowel pass through 
a common defect Most of the reported m- 
stances of prolapse (i, 2, 4, 10, ii, 14) and 3 of 
the 5 cases described m this report have been 
complications of this type of colostomy 
WeaJuiess of the abdommal wall is commonly 
seen as a part of general weakness and debflity 
in patients with advanced caremoma of the 
rectum or long standmg lymphopathia ven- 
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cmun with recul itncture 4od *ecoodM> Uv- 
/ectlOQ The lue of the defect ni*\ permit • 
mUd degree of proUpte iniiiAil\ hot the 
stretching effect of the protniduiK Mvcl often 
enUrges the defect #o that prolapse rtcun or 
persista. The opening la t^ abdotofnal wall 
nu.> become too Uxge due to lost of tnhttancc 
from the edge at a rerult of infectkwi and 
•knghln^ tnfortuaatei\ thu U likdv to 
happen m the groap of rnttenU who already 
ha T related or thin abdomioal aaila or botli 
to that a gaping defect U the end resolL 
Rcdimdana of the diital tegment of bowel 
and mesoatgmokJ Is a aecestar> but not the 
•ole (actor la the devdopmest of prolapse 
The common practice of rcnderiDg the peoc 
Ima] segment taut to prrtent prolapse of that 
part of the bow el when mahing a simple loop 
coktstDCQ} of the Ma)dl Redos ivpe lea\T* 
the dtstai portion long cnooRh to prolapse 
The degree to which sridi a segment wfD pro- 
lapse depends to tome cctent on the lengtn of 
tfci: roewigiDokl Thk point Is well fllm- 
trated b> Case 5 in ahidi an mfUtoinator> 
ie^oo oiitructed the rectum and ln\TjJ\Td the 
mesoaigiDold shortening and thic&eobg the 
latter Prolapae did not occor untH 5 mooths 
after the colostoim had been made ^\^leo 


the prolapse was repaUrd the alamiutorr 
procesi W1J found to have soLolded rouklff 
ahiv and thliuilng and elor^Uoe of (hr 
DwsmlgiDoid had occontd \iop|! aiaSai 
lines Loobat and Fontain describe a paiiat 
with complete slenosa of the rectaai due U 
iQopcrablc caiciDorai. In perf or g u ng eo- 
lostom) It was barcl> poaafble to bnag tk 
•Igmoki through the abdomina] woond. V> 
difficult} was enanmtered from prolap^ ■ 
tha instance allhocgfa the stenos) rmuiod 
complete 

Obstmctioa of the lower aegroent (tnoilh 
in the rectum) was a proiniDent fratare d 
man) of the reported cases (4 to ti ut 
all of the cases described in this report the 
rectal lesion whether cardooma (i fa w) ” 

rectal stricture doe to lyrophopathia itnoTOiD 

(4 cases) caused almost corapMe obstruct B 

of the rectum. 

The rdle of Increased Intra abdaniml 
prenure Is difficult to eiwliiate as a linjlc f*c 
tor but in combination with a g*fin< defert 
In the abdominal wall prolapse Ba> ^ 
DUtlated in much the same age aitheboF^ 
in certain forms of bemla. 

In the absence of a gaping defect b the »> 
dDmmal wall the actual roechaidsm of pro- 
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lapse of the distal segment of bowel is similar 
to that of intussusception as Veal points out 
Discharges from an ulcerated lesion or 
quantities of mucus accumulate m the rectum 
and because of obstruction reversed peristalsis 
occurs This everts the redundant portion of 
the bowel through the fixed part (at the 
colostomy site) The prolapsed bowel, 
which represents the mtussusceptum, escapes 
through the colostomy stoma instead of being 
enclo^ by the intussuscipiens as occurs in 
the usual process of mtussusception In pro- 
lapse, therefore, there is no intussuscipiens 
For the sake of clanty m descnbmg the op- 
erative correction later on, the prolapsed por- 
tion of bowel may be called the mtussuscep- 
tum and therefore qmte properly can be said 
to have an inner and an outer layer 
The fuUy developed prolapse measures from 
1 5 to 20 centimeters in length The diameter 
vanes from 3 to 7 or 8 centimeters dependmg 
upon the degree of interference with the circu- 
lation Within a few hours after the prolapse 
the bowel becomes edematous, the mucosa is 
shmy and is covered with mucus As the re- 
turn of venous blood is mterfered with, the 
bowel becomes so engorged that it bleeds 
readilj when manipulated If allowed to re- 
main unreduced the prolapse may become 
irreducible and circulatory changes leadmg to 
ulceration and gangrene may occur In some 
instances the size of the prolapse is such that 
It obstructs the proximal segment completely 
and manifestations of intestmal obstruction 
may appear There is usually some pam or 
discomfort associated with prolapse, but as a 
■aile it IS not severe 

TREATMENT 

The most important prophylactic measures 
concern efforts to control the size of the defect 
m the abdommal wall Toward this end, 
particular attention should be directed to 
fitting the edges of the incision snugly about 
the loop of bowel In these patients who so 
often are in poor general condition, the careful 
observance of the points m wound healing as 
emphasized by Whipple and Reid (12) is es- 
pecially imjxirtant in secunng primary' heal- 
'og Thus, if time permits, any existing ane- 
hvpoproteinemia or vitamin deficiencjq 
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particular!}^ lack of vitamin C, should be cor- 
rected pnor to operation 

Every effort should be made to avoid infec- 
tion as it may be followed by sloughing which 
results in an unnecessarily large opening The 
possibility of infection may be decreased by 
mmimal manipulation of the bowel and by 
completely avoidmg the use of sutures in any 
layer of the bowel wall, fibrmous exudate being 
allowed to attach the bowel to the wound 
edges 

The substitution of a flexible rubber tube 
for the glass rod so commonly used m prevent- 
ing the retraction of the loop of bowel m the 
Maydl-Reclus type of colostomy may prevent 
the development of an area of pressure necro- 
sis in the bowel at the mesenteric border 
should abdommal distention develop Leaking 
through such an area of necrosis often allows 
concealed contamination of the wound and 
serious infection may develop 

Smee rendering the proximal segment of the 
sigmoid taut in makmg a Maydl-Reclus type 
of colostomy has been so effective in prevent- 
ing prolapse of the afferent loop, the possibil- 
ity of similarly caring for the distal segment 
has been considered This would necessitate 
the exteriorization of a relatively long seg- 
ment of bowel which would ultimately require 
removal, a sort of Mikulicz procedure As 
Loubat and Fontain pomted out, the low m- 
cidence of a relatively benign complication 
(prolapse) does not warrant substituting this 
more formidable procedure for the simple one 
of constructing a loop colostomy 

Followmg the construction of the colostomy 
causes of increased intra-abdommal pressure, 
such as chronic cough, straining at urmation 
or defecation, lifting heavy objects, or other 
similar exertion, must be avoided or kept at a 
minimum A colostomj'- m reality represents 
a defect m the abdominal vail which is 
plugged by a loop of bowel Even when the 
“plug” fits snuglv into the defect the site of 
the colostomy is a weak area which does not 
withstand intra-abdominal pressure as well as 
the intact abdominal waU Under the influ- 
ence of increased intra-abdominal pressure the 
loop of bowel may dilate the defect in the ab- 
dommal wall in a manner similar to the 
omental wedge which is frequentlv an im- 
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porUnl furtor In the cltvelopment of hetnU- 
The proUpje itw> be treated paUi»tI\-dr b\ 
reduction u ihown in Figure a The patient 
li pi'Tn appropmte do*c* of nxwphiDc to aid 
la rclaatiOT of the abdotnlnal tnmcuUture 
liter which reductioo b q»ui1J\ not dilBcult 
EJe\ition of • mirtcdh iwoJleo piobpml 
bowel mi) be foBcnred b> ioroe decrease in 
me Ratherfirraprmurelfippltedunlfofmlj 
to the apex of the prolapse ini\ so decrease its 
ilxc that reduction mi\ belnitbted and once 
started, no difficulty b csuiUy encoonteitd in 
completing it After reduction the patient 
should be kept In bed for aevefi] dai-s and 
when allowed to be up should wear a flat piece 
of gauze instead of a colostomy bag o\*er the 
colostomy stoma. In addiuoa a wide ab> 
domlaal support shouM be worn Early re 
duction as la Cases i and 3 wiU prevent 
stretching the defect in the abdominal waD 
and thus guard agaluft rectcrretict*. 

The ndtcal treatment of proUpse rarks 
constdemhly Plastic procedures designed (0 
correct a gaping defect in the abdoml^ waO 
may be suotssiai occasiootUy but often fall 
because of wound infection or because of poor 
wound healing la an area in which pr ei'to u i 
InfectiOQ has renited in coosideniDle scar 
liMuc. However should ihb U-pe of rqwir be 
followed by satirfactorv the redun 

dant dbtal loop and tteoosb which remain 
uncorrected maae rec u rr cp ce i \tt 7 probable 
AmputatioQ of the proUpse is the most fre- 
quent^ pficticed method of treatinciit The 
procedure emplored ts exactly like that ad 
\Txated by ^likuucz for tbc correclkio of com 
plete probpse of tbc rectum (j) and consists 
of amputating the mtussusceptum near the 
surface of tbc skin oolr enough cuS of outer 
lay er bdne left to suture to ^ open end of 
thie Inner U\-er As the divtsloa 0? the Inoer 
la\-CT proceeds the resultrog proximal free 
ei^ b sutured to tbc cuff of outer layer to 
prermt retraction Tbc cotnpiction of thb 
row of sutures which has approximated the 
serosae of the Inner and outer layers doses the 
ncntoocaJ cadty By dr^■bkm of the outer 
lay er of the Intuxsusccptum near the iLin an 
adequate blood supply to the remanung nar 
row cuff of bowel is assured aod, at the com 
pJetioo of the operauoQ the suture line b held 


at the Imd of the lUn \ longer outer erf 
may have poor blood soj^ aad, ^ 
site 0/ anastomosb fijullj- rwt tnuJe i> 
peritoneal cavity a leak /fum the satort W 
mav lead lo jteneraliied prritoaUk Thh 
senes of evrols led to the ebath of Cbar^ 

nclspatient whereas the usual line erf rwoh 
with the suture bne at the level of the ilbVu 
entircK laliifictor. In cases irportrd tn 
Dcrb Loubat aod Footain and Midraa^ 
Tbc procedure of ligating the IntD^»VT7h 
turn about a hard rubber tube rjaerd la hi 
lumen has been tpoDed to compfete probp<e 
of the rectum (13) and to probp^c of ib 
afferent segment of bond In a loop ccioitcBn 
bv Hall Although rather severe cnatp-Ilt 
aSidonilna) pain occurred after the Lgitwti 
were sp^Wd In Hall t case the lieataenl ea 
SQCxessf^ the Intassusceptum nsslng swar j 
days later and complete healing foBosediok- 
out infeetbn or hemorrhage Just u b the 
case* of complete pioUp<e of tbc rertBo 

T -rted by Rdd (ij) 

eiJ reports an Ic^oce of fital pnhotntw 
foQoving cantery ezebioQ of what vw< 
thought to be a pfoUp^ of moeou at Ik me 
of a loop colostoniy Betaose of thb es 
perlOKe \eaJ has proposed a two stage op- 
eraltotu The first stage b carried out ticeugh 
a left rectus indswn opposite the eoi>tc<BT 
site and coosrsts of attacoing the serosa of Ik 
outer larrr of the intossusceptoffl to ik 
scros*. of the inner bver b\ meini of a 
of tatemipted suture* placed at the level of 
the panctal peritooeum Thb seals off tk 

E ntooeal cavitv from tbc potential spacr 
tween the inner and outer bven of tk 
mtussusceptum and after sevcfaJ dan Ik 
second stage of the operation, w hfch b 
tUlK the \ntiilnrt procedure for coofrof 
rectal prolap^ b done. _ 

The plan of radical treatoenl will of cdctw 
depend on the t\-pc of cok>itoiDy If 
occurs m the distal segment after a daonc 
Uonahzlng colcotomv of the Lakv or Ikvw 
tvpe tbe prolsuKc may be attacted dujeth 
as It has aJreaav been protected from 
and continuous contamfaiaOoo aal 
operalh-dv will not be sabweted to tiu' 
hazard The ^bpse m the fifth patioil 
managed in this wav 
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UBdoubtedly many fatalities following sur- 
gical treatment of the prolapsed distal seg- 
ment of a loop colostomj’^ have remamed 
unrecorded as only Veal’s and Charbonnel’s 
cases were found m the literature From the 
expenences of Bevis, Loubat and Fontain, and 
Madranges the direct attack on the prolapsed 
segment appears to be satisfactory'’ In the 
future it IS possible that the nsk of peritonitis 
m these cases may be lessened by the use of 
chemotherapeutic agents ( 6 ) 

Although 2 of the cases of prolapse in this 
senes were treated by abdommopermeal re- 
section it should be emphasized that such 
radical procedure is not advocated for pro- 
lapse per se In the cases thus treated the 
pnmary object was to remove a focus of m- 
fection for whicli all previous treatment had 
been unsuccessful The correction of the pro- 
lapse was of secondary importance 

SUMMARY AND CONCLUSIONS 

1 Prolapse of the efferent segment of bowel 
through a colostomy is rare 

2 The unportant etiological factors are the 
size of the defect in the anterior abdominal 
wall, the redundancy of the bowel distal to the 
colostomy, stenosis of the distal segment, and 
increased intra-abdominal pressure 


3 The prevention of prolapse begms wnth 
measures to control the size of the defect in 
the abdommal wall The palliative treatment 
includes manual reduction of the prolapse and 
the use of support to prevent its recurrence 
Radical treatment includes plastic procedures 
to decrease the size of the defect m the ab- 
dommal w'aU and immediate or delayed 
amputation of the prolapse m either one or 
two stages 
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E\PFR1MENTA1 CRUSHING INJUR! 

Pcnphcnl CiroiUiory Colltpic and other Effccta of 
Muscle Ncerons in the Rahhit 

E. G L BITNATERS M (liJikL) MR.CP (IW.) JLILCS (Ea*) 

tadC POPJ^k MI) (SKjrd) Londoo, Eojiind 


T he iNudroipe culmioatin^ to mul 
f&HuTC imi Ui ur nld cu^tlo foi 
knring prolonj^ fompr ta iion be 
neath debris hiu bees thooght od 
cliJiKiil prouods to be the rciull of miarfr 
necrofls (fi)’inten usd BeaQ 11)41) A««oon 
as the ptetore had been dearli dehoed In 
man we deoded to rtprodnet the condltloT) 
if poufble ntpertoentaDv The metbod n«d 
at fint of arhidithb paper baa accDuot was 
Qolv parllalh’ »ucce»rful ocU) ooe upcct of 
the human cooditloo vaa reproducto Thb 
ftQure to reproduce the fall purtore mkhl 
poasibfv be accotmted for bj the fact that 
the mosde* of the c j pe ni pe n tal anemal need 
did oot contain in\'ohenio(dobin. Mthouftfa 


dccappomted at dnt ire ma) hai'e gained a 
dbtmct Bdiuiti^te In that tlK coenpfex prob- 
lem haa been c<;iia for analvtb ento tm nax 
ural parts first, tboae effects that bait In 
man been dastified as drculitorx coUapae 
and aecood the effects daaiilied as renal 
ImpcurmCTt Other raethoda have been de- 
\-etoped to reprodoce renal falltsrc Tbb 
paper 11 oonfin^ to the ttad\ of a ahoci 

!T)droroe produced in the raiibit b\ moade 
necrems \ second paper will deal with the 
eipenmental production of renal faOiue fol 
kyinng niN oheiDOglobm Infection 

Id man alcoost ao! serxnis collapse result 
mg from burning bleeding cutting crusluog 
hurting freoinR or frightening ma^ be giieo 
thb label shock often to the stultification 
of deUiled observalkm In the realm of exper 
iment even greater diNTrwh of means fa 
thought to result m this single end sbodL 
It sbMild be tecognircd that each U^pe of 

In* tl« DrpvtBmi W UfdHaM tMi rnktl 
fvtswlws M*4cil S.:W 

•n*t •rii k« k-i» itrw* tW taw o( Bn( UoKral 

SUwUjp V otSev «KS lS« aM^sK ^ <• 

I in — i crMl CnM ikt UtihaJ Ra^nrck C^bo) 


Iratima pnxlaccs specific resuiti and that the 
cllfucai s\TxlrDQJe called "shock — paDcr 
sweating coldncsi, and a deertawd artfrai 
pulse— Uoalt apartofmanrdnmefroce^set 
set In motion bj t-arious tvpes of truma, 
conspscuous became comiooa to tIL The ui- 
rantage therefore of esperlroeoUl bquin 
oxTT ciinkal ohsm-ation b that transa can 
be produced bv a single snnpie and nxitnOril 
process, thus rtodeiinf aoajiia casleT A 
commoo method of pt^udng ctpertaeatil 
shod, b to beat with a bhmt fautnnnnit, a 
Urab under lenertl aneathesa IluJ produm 
soft tnsoe damage herD o n ba ge and aaalh 
fractures as welC with coocnmilaAt fat rm- 
bobam besides iDlmdudsg the added coo- 
plication 0/ a prolcmgtd anolhesb. Themedr 
of production of shodi dooribed hrre b 
liialted to a ringlc rnuln causal factor laawie 
neax^ decreajc of circulating blood vohiair 

can be produced and mcajured wilioet 
hemorrhage or fraclare without pain u fir 
as liui can be judged, and withont, or with 
anunimumof preliminary anestheiia. FfcuJlT 
the results of the roefbixi are directlf sfT^ 
cable to 1 limDar cooditioo In rean 


Hoikm rubber pieuure tubing of 3 S 
meter internal dxametcr and 7 j mflunK^ 
ertemal diameter was wouod tignll) srt«» 
one or both thighs of rabbits betwero i 5^J“ 
s 3 kilogTajns starting at ihcko«“d*^'’™* 
upward as high as thought destrsbfe Tw 
ends were then fastened In a screw cEp Th^ 
was DO further tramnatliaUpn other 
tight liindlng The length of leg oiar^ »»] 
then measured medfaDr and btcrslly 
the dreurafertnee was obtained In ®*j^^** 
a strip of paper paued aroimd Ibc bsm ^ 

at Its middle The volume 0/ musde lodu«a 
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m this cvlmder was calculated by subtracting 
from the total volume the volume of (1) the 
rubber tubmg m its stretched state (a factor 
of the measured circumference and the num- 
ber of turns used) and (2) the bone beneath 
(a factor of the length of leg enclosed) The 
anunal was left for any desired period, after 
which the rubber tubmg was removed This 
removal appeared to be qmte pamless 
Anesthesia was not needed for the apphca- 
tion, smce this appeared to be as relatively 
painless as m man, but we found that light 
ether narcosis facilitated rapid application of 
the tubmg m the standard manner it was not 
prolonged for more than a minute, and had 
no evident effect on the animal 
The animals were kept on a standard diet, 
consistmg of 100 grams dady of a mixture of 
bran (2 parts) and dned beet pulp (i part) 
moistened with 2 $0 cubic centimeters of 
water, and were allowed to drmk water freely , 
they were housed m metabohsm cages at a 
fairly even room temperature (about 20 de- 
grees C ) mamtamed dunng the wmter months 
by central heatmg, the urme was collected 
either 24-hourly (with a few drops of toluene) 
or for shorter periods, for most of the experi- 
ments the unne was expressed by pressure on 
the belly at the desired time Blood was ob- 
tamed from the ear veins to obtam serum 
free from hemolysis it was necessary to 
centrifuge before coagulation 
Biochemical analyses were performed by 
the following methods blood urea, plasma 
chlonde, phosphate and protem (King, Hasle- 
yood, and Deloryq 1937), serum potassium 
(King, Haslewood, Delory’’ and Beall, 1942), 
carbon dioxide combining power (Van Sly’ke 
^d Cullen, 1917), unne protem (Kmg and 
Haslewood, 1936), urme creatme and creati- 
nine (Folin, 1914), urme urea (classical urease 
nnd nesslerization method), urme hydrogen 
ion concentration by a capillary tube 
method, using the British Drug Houses 4-1 1 
indicator and then more specific ranges 
such as given by bromcresol purple, hemo- 
globm by the photoelectric method described 
^ Hill and Pincock, 1941 Blood pressure 
ivas measured on the central ear artery by the 
capsule descnbed by’ Grant and Rothschild 
'■^934), care being taken to ensure full dilata- 


tion of the vessels with heat Changes m 
extracellular tissue fluid volume (thiocyanate 
space) have been followed m four expen- 
men ts, the change m final serum concentration 
of mjected sodium thiocyanate bemg used, 
estimated as described by Lavietes and elsso- 
ciates (1937) except that the serum was with- 
dra-wn without oil allowance was made for 
the amount excreted in the urme Permeabil- 
ity’ was investigated by the mtravenous mjec- 
tion of trypan blue, i or 2 per cent solution m 
normal salme bemg used, the dosage varymg 
between 50 and 200 milhgrams per kdogram 

Autopsy’ was performed immediately after 
the animal was killed by a blow at the back 
of the neck Tissue fluid was collected from 
the leg after removal of the skm, and, m some 
mstances, the amount of necrotic tissue was 
measured volumetrically after dissection 
Heart blood was also taken and urme was 
collected The adrenals and kidneys were dis- 
sected free and weighed Tissues were fixed 
m 5 per cent formol-sahne and 5 per cent 
formol-Zenker 

RESULTS 

After some orientating experiments m 
which the effect of compression for various 
times and of a varymg extent of muscle was 
observed, a procedure was standardised for 
subsequent work on muscle necrosis and renal 
function This was a compression of 4 to 6 
hours by 8 turns of the rubber tubmg Most 
of the results given below apply to such a 
procedure, but, as will be seen when the 
effects of a vary’mg time and extent of com- 
pression are discussed, it does not seem to 
matter whether compression was maintained 
for anything from 4 to 12 hours, withm these 
limits the result is very similar Further, 
whde, with the standardized procedure, 
similar results were obtamed m general m 
each experiment, y’et there was considerable 
mdividual vanation m quantitative detail 
We have therefore selected, for illustration, 
ty’pical examples of each ty pe of expenment 

During the penod of compression, the 
animal remained well the blood urea might 
nse or fall a few pomts withm normal limits, 
the blood pressure remamed constant, the 
hemoglobin might rise or faU slightly, perhaps 
due to leakage of plasma into, or from, the 
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Ftf lUbUt pott ao rtf to ilvwiat eit«Bt cl wwadt 

fCTiWt foQovioc tbt Kudud pRCrdsrt (t *4 catr- 

bctf^&dhr (lean) TlMrabUt m kOM tdmaftcr 
Not ta> >t«jp border tad uoafl p rtaali lteapr 
Moit tf edetm ku bj tanr bnn abMitcd 

com pi t » c d irei. There mkht be » (Uuresu 
daring thu penod vbcQ UK orlac became 
dBnte and more a3i:alLoe Only on rare occa 
uou cbd a slight trace of aJbumto or creotioe 
appear (for the fint tbne) hx this urine 
doabtim due to leakage froni the com- 
pressed area. 

4/(cr rrfc«M f/ the caas^rufea r Gnscral 
eittn^Uffiu Immedlatel) after reieaae the 
coffiprease d musde vas smaOer than the op- 
testde cold and relativd\ haidtotoucn 
leg below the lesioo was usaaD> oorma) 
Soon Trithin an hour the compreased musde 
began to rwdl and become doughv fdttugoo 
pressure was felt afterward and (n the course 
of a da% spread downward to affect the bmb 
bdow ti>e le*»n and upward toward the groin 
Tlie Umb was paraltzed and as the anunal 
bopped round ft was dragged behind tsuallj 
the anirtud recovered suffiacnllv to eat and 
dnnk within 6 bonrs of release, Sut its appe- 
tite was seldom nonnal for tbe ffnt da Re 
cover} of tbe limb was never complete as 
regards use owing to alroph\ but edema had 
imiailv disappeared b} 3 weeks often there 
was atrophv not orjv of the addiJctor group 
and tbe lower quarter of the quadriceps, but 
wlm of the call caosclcs as wcIL 

Animals compressed for a time sborter than 
I hours were less Incapacitated showed much 
less edema and were not panJjied ibcrtwai 
practlcalli DO atrophv Slmilarlv oil changes 
were lest marked in animals in which the 
extent of tbe compression had been less <c g 


i turns of rubber tubing Inrtead of S u h tV 
standard procedure) \nimalj coemreMi 
for 13 hour periods sherwedao greater cir^ 

than did those compressed for petWi tf < 
boors. If bowm-er the ertent of tbedanu;^ 
• as mciessed bv repeating tbe stialirdnao. 
pTcsfkm on the oppodtc limb at the irrr* 
or withm a day death occurred In “iViJi 
with a low blood pressure Degimcf dun- 
age uitcrowdlate between tbii and tbe m»i- 
ard procedure produced bterroe(fijte reohi 
Rareri death occurred after coreprewoo e< 
one Umb In which a greater quartk af 
muscle had been darasged than in the Oard 
ard proetdore In 40 erperimentj m shark 
one limb was crushed bv the appCcstr* of 
8 to 10 turns of labing (Le. i to 3 mUEblen 
of ittcrolk tlsaue per ico grams body irrljka^ 
for periods variing belacen j and is hoan, 
but mostlr of tfw standard lime 4 to j hem 
oolrjdled. Detifls of these fo&rw 
/ PolXtUu Pathological chaagei am 
tieen postmortem in the mosdes oaK lEght 
cbin^ in the kklDe)a and admuK w 
little tliewhere lasninniarv there w sob- 
cutaneous edema in anbualssumvmgsevrnl 
boura, mending from the toes up met the 
belli wall and into the rump often ciin>£ng 
as sell into the opposrte rump The mtt-dei 
were sviofJeii and edematous umwialf pole 
and fnabfe from tbe first or second dsr oct, 
with a *eQ marked line of dcraarcation (Fi^ 

i) There was DO betDorrhage other than ocra- 
slonaJ pctcchiac most nujoeroos in the bound- 

an xooe between Dving and dead ti'«ac. 
Necrosis occurred In the majority of aninah, 
onl\ beneath tbe compressing hand Vdrru- 
latxin adequate to suppJ) the distal part 
the Jirab is probabJi malntafned through the 
femoral marrow ipacei. ThU may ecfian 
wh\ it is uwalh nuposaiblc t prodoct rin 
rosis with a single ligutare except Immedfltdr 
beneath it unlw the tubing b awJied 
UHson and Rooroe s work in tbedog) actaanr 
around the leg at the level of the hi p Jrant 
This procedure would mmimixe the chroh 
tkm tnrough the femur In only 3 of 4®*“. 
leg crush experiments was ibert necitris 
to the cornprcssion tin the gaitrococflui^ 
•olcus and anterior tibial nnocles) , 
thf-'C 3 animals and i other rihbJt with hignrr 
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Fig 2 Fig 3 Fig 4 


Fig 2 Trypan blue injection in rabbit crusbed by 
standard procedure Note subcutaneous blumg and edema 
^tending down to foot and up over reflected flap of ab 
dommal skin 

Fig 3 The same rabbit, with subcutaneous tissue re 
moved from leg, showing muscle necrosis and bluing ex- 


tending a small distance above and below tbe necrotic 
area 

Fig 4 The same rabbit mth muscle incised to shon the 
sharp boundary between intense blue stained necrotic 
tissue and more normal edematous tissue nearby only 
lightly stained 


acidified unne and blood were the only ones 
that died following compression of 8 to 10 
turns on one leg for 4 hours and upward It 
IS thought that vasospasm was responsible for 
this necrosis Barnes and Trueta (personal 
commumcation) have demonstrated that this 
does occur m rabbits with smgle light wire 
ligatures round the thighs In favor of this, 
as an explanation, was the character of the 
necrosis in the distal muscles, which was 
rather patchy, without any definite gross de- 
marcation zone between livmg and dead 
tissue such as was seen beneath the compress- 
ing bands In 7 experiments, trj^pan blue was 
injected intravenously to delineate the dam- 
aged area In i rabbit weighmg 1800 grams, 
into which 70 cubic centimeters of 2 per cent 
trj'pan blue in sahne had been mjected 6 
minutes before release, the blue area seen at 
postmortem 40 minutes after release corre- 
sponded exactly with the area over which 
imbber tubing had been apphed, above and 
was no mcrease m permeabihty 
\ hen the necrotic area was directly observed 
m an anesthetised animal mjected wnth trypan 
uc immediately after release of the compres- 


sion, the dye w^as seen in the large blood 
vessels runnmg through the crushed area to 
the distal part of the leg within a few seconds 
of injection The compressed area, white 
compared with the pmk normal muscle 
proximaUy and distally, only gradually be- 
came distmctively colored the blue appeared 
first surrounding the larger branches of muscle 
artenes at about 15 mmutes after release, and 
was only distmctly visible over the whole 
area after 30 mmutes When injected later, 
for mstance 20 mmutes after release, the 
coloration was much less rapid In the late 
stages of the lesion, for mstance a week after 
release, the dye was most mtense m the 
boundary' zone between the normal muscle 
and the central white “mfarct” of necrotic and 
coagulated fibers At 20 hours after release 
of compression and simultaneous trj'pan blue 
injection, there was much blue dye not only 
m the necrotic area but m the subcutaneous 
edema fluid extendmg up over the abdomen 
into the rump and down to the toes (Figs 
2, 3 and 4) The fluid contained dye m a con- 
centration equal to that m the plasma The 
result of these injections was taken to indicate 
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be Uun( (8 ttm«> lor rujiat pma£i « f p nM«J m pn 
crsUic* HM fnm talxkl 


t locil uHTOue m permabibi) of tbc \T«d8 
la the dvnaced »ad IjrapEklk dnlotge 
of the protwD'dj'e comWnitloB No general 
bluu^g teen other this In liN'er tod renal 
cortex, th« peeoei]tu« do e%'ideQce for a 
cenerahxed Increue in capQlan permcabSlU 
ID the acute rtage the btemel orgaot ap- 
peared di^ there mu ao b)Twe m la. 

In anioials alknred to recorer alropfav vu 
proDotTDCed this aometima iffectetl the 
distal pert of the limbs as rreQ as the cons- 
presMd area. It Is thought that this was due 
to a DCTvc lesioD as oo es-xleoce of necrosis 
mu seen dlstaU\ la the ina)ontj ol the eiper 
Immts 

j. Bcrnffcnuaitfaiuit Immedialel) after 
release the herooglobm percenta« began to 
me due to Iom of plasnu Into the tlamaged 
area Figure 5 shows tbc thoe relation of tho 
hemoctmcenlratkni There was a rapM nse 
in the hjTt hour to reach a plateau, which was 
Qfuallv nuuQtalned until between >0 and so 
hours. There might be apeaL an> tlmcdurlng 
the second or succeeding boors ttsuaQr be 
tween 1 and 4 boors after release Vfler this 
pUteau the bemoglolxD fell awa> to normal 
as the lost \-olume was restored in i experi- 
menu (of a toUl of 21 ) m whkb a reading was 
made at i hour after release rises of between 
to and 19 per cent acre seen with an avTrage 
me of 18 per cent the same average figure 




was found at t hour In 7 eipennients b ahicli 
both legs were cornpccascd (group B i) 
ff the cornpreiilOQ was appllca for sknt I 
to 10 lams on etuh leg 7 rf 7 nnlrralfd inl- 
mals died between 4 and tf) boors after re 
lease Fsth Intravenous Inlectioci cJ sahw 
(5 animals) or rabbit serum (4 anrm s h ) Bade 
no difference In the results cicept b w 
animal which survived kfoger than usual and 
died between 42 and 48 hours. npore6f«»- 
pores the bemoconcentratkio and Wood pm- 
«ne faff in this animal with the animal ^ 
viving longest of the imtreatciJ group. 
given earl) before hnoocoocentrslfcn ™ 
reached a matiraum appeared to man^^ 
blood -olume at a higher levd *> pidcr° 
berooglobin ccmcentratloo If 
when bemocoDcenlralkio was sell estaUao^ 
it made bttle difference Despite the 
tenanre f blood volume as judged bv herno- 
globin levH the blood pressure showed ts 
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T« St tt 0 to <0 eo (0 
coimciLoni j hours fhou rocase 


COM T H tSSM C 
4 e HOURS 

Fig 7 Part of both thighs compressed for standard 
™e shock, although pronounced, was not severe enough 
m produce death Note the aad urine, the nse in urea and 
nemoglobm, the mcreased output of urea and creatine and 
the maintenance of renal function 

great a fall as in untreated animals, and death 
Mally occurred A rough analysis of the 
height and tune of appearance of the peak 
hemoconcentration shows little difference be- 
tween these fatal experiments (with an aver- 
age calculated amount of necrotic tissue equal 
to 3 to 4 mUlihters per 100 grams body weight) 
and those experiments m which one leg only 
was crushed (with an average calculated 
arnount of necrotic tissue equal to i to 2 
iwillihters per 100 grams body weight) Sum- 
hemoconcentration seems to bear no 
0 vious relation to the mortality in the 4 
a^nments in which an intermediate amount 
^^®ole was damaged (group C) Figure 7 
s ows one of these experiments, m which one 
ag was crushed in the routine way with 8 
urns of rubber tubing, and the opposite leg 
^th 3 turns only, resulting m an esti- 
m u 1 of necrotic tissue equal to 2 4 

'ters per 100 grams body weight (Actual 



Fig 8 Hemoconcentration (expressed as percentage 
nse from control value) m rabbits compressed to a varying 
extent for the standard time 

volume measurements of the necrotic edem- 
atous tissue 4 days afterward gave a figure of 
2 8 miUditers per 100 grams) It will be seen 
that the maximum hemoconcentration is -{-36 
per cent, this is higher than the percentage 
reached by ii of the whole fatal group in 
which both legs were compressed for 8 to 
10 turns each 

On the other hand, m a group of 5 experi- 
ments (group D) m which the one leg was 
crushed to a lesser extent than normal, 2 to 4 
turns, resultmg in an estimated necrosis of 
4 to 14 miIliliters = o 2-0 7 miUditers per 100 
grams bodj' weight, and an actual measured 
necrosis of o 2-0 8 miUihters per 100 grams, 
the hemoconcentration tended to be smaller 
and proportional to the amount of tissue 
damaged, as may be seen in Figure 8 The 
peak tended to be earher, between i and 2 
hours, as well as lower 

In a similar way, hemoconcentration was 
small and limited, both m height and duration 
m a further group of 8 expenments (group E) 
m which compression was applied to the full 
extent but for shorter penods, from 30 
minutes to 2 hours Some of these are illus- 
trated m Figure 5 
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coMmcKVOH If wun n njticf 


^ 9 Tbi An <d biMT pfriort cuBjxal Ub that 

ef 5 bw period ft (aaprrvfae am bmnlulea wd 
blrad (ii.MUJi hb «altr rrtrtt ^ lejB7 

y Bhmd prtsnfr The *3ftotie prmure in 
the ear arten mtefat fall rankliv after release 
but was unialK matnubeo until after betno- 
awcentfatioo bad occurred With the altJKl 
ard procedure a moderate fall of lo to so 
mQlcmeten of mercui^ might occur which wac 
held for about ro lo 30 boura. Not Infre- 
quef»tl\ there was little or do fall deaplle Ibc 
ujual dcBTcc of bemoconceotralloo There 
appeaia to be do direct correlation between 
the extent of the blood prcmire fall and the 
degree of heroocoocentratwn the dtnatloo of 
the two If better correlatccL 

With le^aer amoimu of damaged muicle 00 
fan of blood preiaure occurred conespondiog 
to the ter^ small berDOConcentiatJoo to sach 
eipeiimcnU (Fig g) W itb greater extent of 
aecrofis, as after comprcsckxi of both legs 
there was usuallr a dramatic faQ in bki^ 
presjurc (Fig 61 Hus could be portuU 
restored toward normal with Inlrattnous 
<a]lQe but the beneficial effect was onh \-en 
temporarv With 8 to 10 turns on each leg 
there was a progress\T fall of bknd pressure 
ontD death oenmed. 


■"L 

-I— 



I t«MS 



i Is ^iDrd era fW U fcr (nU 

s/Ttsf tno 5 i» 6 bcm 

Uter cpapresMoo for shorter pemlr Uo 
\ boura there was bttle or do Itll b bhnl 
prrfeurt this appeared lo cK no och whet 
oetDOcorKtnttatkm approached that poiat 
»een foDosriag the itandard procedurr f»*d 
as pointed out aboNT not ahra\a then) 

S BJo^ area The blood urea cooftnlri 
lion rose alter release of the cotnpirHfe* tet 
not u rapicDi as did berooglobin The peti 
conceBlraUon occurred between » snd fo 
hours after release from a dotosI lerti fa tie 
rabbit sntb unrestricted water intileof sh^ 
35 to 41; mflJigTmjns per cent and fa raUio 
kCTit on restricted fluid mtsl of 30 to ^ 
mUhgrains per cent the Wood urrarr^e 
fng tie standard proerd a re to a mixfmfltn a 
between 50 and 50 mOligrams per rent, 

aging about joo miDiframJ per cent Itiwn 

fefl awras more jlcwK than It rose (Fig lo*- 
\s wii be detailed later there wai ao <*- 
N-ious {iQnrt of the renal tubules to ctajceo 

Iratlng urea, and tbe oiinsTT area outp^ ^ 

usuiUi greater than in the control 
must therefore s*rribe ihi InCTri'e bi 
urea at least in part to Increased tissae bieit 
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Kg II Blood uiea nse with compression of \arvinir 
«tent for the standard time 


hig 12 Change m unnary hydrogen ion concentration 
following compression for penods varying from o s to o 
hours 


down Other factors concerned may be de- 
creased renal blood flow and decreased flltra- 
hon pressure, particularly m the rabbits dying 
with low blood pressure after compression of 
both legs 

An mspection of Figures ii and 12 which 
ulustrate the course of blood urea determma- 
? S^oups B, C, D (with varying extent 
Md duration of crush) shows a smulanty m 
tehavior to that of hemoglobm values, except 
at the blood urea is less responsive to 
crushes of small extent 
d Other hochemtcal changes tn the blood 
^ tserum potassium Rabbit blood is very 
^ceptible to hemolysis should this more 
n tmge the serum pmk, the jx)tassium con- 
cent may become erroneously high We 
ound It necessary to centrifuge the blood he- 
re coagulation had occurred A further 
error was that blood drawn from the 
r immediately after kil lin g the animal by 
T on tte neck also gave erroneously high 
Failure to appreciate this pomt 
ipri “3,ny early observations After re- 
dMir A ^ “timations taken on blood at 
okc ^ specimens with traces of hem- 
's, It was found that following crush the 
ssium content did not rise above normal 


(15 to 23 milligrams per cent, average of 32 
values 19 milligrams per cent) in the majonty 
of animals One experiment only showed a 
rise, from 20 milhgrams per cent before to 28 
milligrams per cent at 48 hours, f allin g to 22 
milhgrams per cent at 120 hours The 13 re- 
maining experiments mcluded 2 experiments 
m which both legs were crushed, with a cal- 
culated necrosis of 25 millfliters per kilogram, 
and one experiment m which only 2 turns 
were made, with a calculated necrosis of 3 
miUihters per kilogram The remamder fol- 
lowed the standard procedure This may be 
compared with the potassium nse followmg 
simple hgature of both ureters (e g , from 21 
milhgrams per cent before to 30 milligrams 
per cent on the second day) 

b Phosphate This was not mcreased from 
the normal level of 2 5 to 6 i milhgrams per 
cent (average of 33 values 4 5 milhgrams), in 
anunals crushed by the standard procedure, or 
m animals m which both legs were crushed'up 
to 25 milliliters per kilogram The higher 
values withm the normal range did not appear 
to be correlated with high blood urea nse or 
high potassium figures For contrast in 
rabbits with ligated ureters, the phosphate 
rose paraUel with the urea and potassium 
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gTxms per cent and k potufroni me (o jo 

mlUifTxmi per cent) 4 Carbcn dttxide emUnut ^tatr Tna 

In this estlmstion tfun bcmol^'cis tmist be en cootml fisore of 4s mlSZten pn 

ATOtded spedrneQs taken from the heart 100 cubic centimeters (17 oot nu l rtlw 
iminedittdy after death may occAiIonaUr ranging from to 57 mOlflJten per cent, the 
show aboormaDj high renlU, and all audi altab r escnc fell soon after relate (2 to 4 

estimations have therefore been discarded boura) to 40 to 80 per cent of the coetrd 

c Plasma praUin From an average coo figure often retonung to normal vsloet 

tmi figure of 6 5 grams per cent Cu DOimal nilhin 24 bonrs (Fig 19). aometlmes rt 

values ranging from 5^ to 8^ grams) the total malning knr for a loo^ period (Tif- 18) 
plasms protem concentiation fell c to 10 7 Tkturimt a. Farmri ritmenls Theknl 

per cent from the loUitl value, reaichlng a unoe pamed after release of the ctanpitsriaa 
raimmom bet w een j and 4 bow after re- osoaQ} coolained hjaHoe casts- These ndgtt 
lease in general therefore running insnaely be numerous thej gradual]) dlsaff^^ 
parallel to the bemoglobm coocentratloo. It daring the next few days and were rtplic»jT 
then returned to the pTTCom p re ti k m figure a few granular casts. In the later spedmen^ 
within 24 how. (CharacteristK examples are sometimes granular casts coatalsLng nau 
seen In Ilgx. 18 19 and w) Thts behavior b cnboidaJ epUhclial cells were seen ca occs- 
ojjpositc to that of hemoglobin the ex^ana non, these small cubojdal cpfthdlal cc^ 
tion we suggest u that the blood loses protein pcai^ free and were noraerooi. Itb w 
Into the damaged area and gains water from thought that these came from the bl»w 
the tissue spaces faster than the reserve pro- There were no red corpuscles and the t« 
tein can be moblUxed tadlne test was negative 
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Domul level oi i to « mkimam of 54 
the ttAodifd procedure the mhUmam 
Uy between b)drogen loo oonceotnlkm 54 
tad the loweet v-ilue oxuilly ocoirm 
between 5 and » hewn alter rrieeae. Neu- 
trality wa* regained by 7-3 da>-* after releaie, 
•Mnellmc* eariier {»ee Figa. u and 13) 
i Urtnary tree a»d crt«li>tint TIiot wai 
UfiiaB} as Incre&ae in the output of urea fol- 
lowing the crush often to douUe the previous 
^e^’el (Fig 14) The creatinine oatpot re 
mamed ranch more constant, and therefore 
fis can be seen In Fl^ore the urea crealhiiDe 

ratio ID the unite nses. Ihiring this time the 
rabbit usually ingested a oonnal amoont of 
food protem except soinetinies during the 
hnt 24 hours Tbc condaxion to be drawn U 
that there was increased protein breakdown 
Judged by cxcRbon this was cnaxiinal 00 the 
tint or second da\ Se\Tra] cases analyzed 
ittorc doeciy showed an inunedmte Increase in 
outpot of urea, before release due to diorcsU 
(Fig 14! The mra-aTatinine ratio staved 
constant InuDediatd\ after rcleue for be 
fore U Icakan occurred as indicated b> the 
appearance of creatinoria) the urea-creatlnlne 
ratu increased due to a rise in the total urea 



Fk. L Oaacts taflewkia Ihs rtwriireac^ c wy 11 
irias ( t tans i«r 4 e bocrO. Nmj U* (all hi ewboa 4>tUc 
f i anh a ilns ptwo wMUa 4 kosn of nkuc. 


ootpot- This might remain up for • wedu 
The extent and duration of theWreased oat 
put of urea bore nttic if any qotntiUlbe 
rdatioo to the extent of the oaniige CTilic 
I) No evidence b presented on the source of 
tids protein brtaluiawn, whether koJ or 
general, but aasrding to Cuthbeitson both 
nif«4i»nVini4 arc invcaTtd in cipfti- 

mental preparatJona 
e Vnnarj crtailnt This appealed in tl* 
orme iinmediatd> after release (Fig 16) 
As may be seen from Figwt 17 the smoanl 
liberated was small bdow j to 3 boan cm 
pcenion while above this polnl no further 
aignihesnt tn cf i- a w was seen with InaeciBg 
duration of coenpreask* In a ilmllai war 
DO definite relation was between afflooal 
of tkmni» mmiV oecTOtic tod CTcatloe set free- 
S Tissu! fmid The edema fluU prJtdD 
content at postmortem tn ii of the espen- 
meals >'aTlcd bet ween f-igramsand4-Spanu 
per cent, snth an a\-eragc of 3^ grafla pef 
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cent Expressed as a percentage of the ter- 
minal plasma protein in 20 of these expen- 
ments, it ranged from 46 to 77 per cent with 

plasma value 

the thiocj'anate space” which is a meas- 
ure of the extraceUular tissue fluid volume, 
Showed some shght mcrease foUowmg release 
the compression m a few prehmmary exper- 
r^^wr- increase, however, was usually 
ma (Fig 21) and could be accounted for by 
volume of cellular matenal rendered 
^rmeable to thiocyanate by necrosis This 
ould mean that there was no cellular dehy- 
aration wth that degree of damage Equilib- 
rn, which IS reached between 30 and 60 
^°^°^ing injection m the normal, 
r^uired a longer penod after foUowmg re- 
mase of compression 

analysis of study 

lesion The findmgs m- 
experimental mjury sets m 
n two mam processes (a) a loss of sub- 


stances (fluid, protem and salt) from the 
bloodstream and from the body generally into 
the mjured part, causing first, local increase m 
fluid, protein and salt, manifest as edema 
and second, general decrease m fluid, protem 
and salt, manifest as hemoconcentration fall 
m plasma protem and tissue dehydration 

(b) An accession of substances from the 
damaged area mto the bloodstream (directly 
and via the lymphatics) and thence mto the 
body generaUy and mto the unne Some of 
these substances seem to be of an acid nature 
^ manifest by the faU m carbon dioxide com- 
bmmg power of the plasma and the fall m 
urmary hydrogen-ion concentration it seems 
possible that one of these substances is lactic 
acid 

Another of the substances found m the urme 
which is derived from the damaged muscle is 
creatme This occurs under any conSns 
m wkch muscle fibm undergo autolysis 
Whe^er pota^ium, phosphorus, ammo acids 
or other easily stored products of ceUular 
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aatol}'iis are alao liberaled hai o<X }et been 
mTcstigated The potaaahim and pbo^ihonu 
concentratkin m the blood aeruin do not nse 
brvond oormal limits after release of the 
comprcsaiOQ 

Ejei^im U human types ff injure The 
secDDdarv effects of the kwi of fimd protan 
and salt into the damaged area ctaiaffted 
uDder(alcg hemoconcentration fall In blood 
Tofume \‘asoconstnction, and faO in blood 
premre axe described when seen in man as 
^sbock.” As we ha^x recenll) leansed how 
ever bemocoocentratloa in human “shock 
Is rare and occurs chicff> following bums and 
crushing mjurv CGrant and Rce>x i^i) It 
Is due to lo^ of plasma into the damaged aixa. 
This methoiL therefore seems soitaWc for re 


prodndnf In the rabbit these partWlir u 

Forthennore the eflecU riawififd aoj„ 
(b) (due to sohstiDces leaviog the daai^ 
area) are also seen in man loffawlng oSaw 
mjcir) The urine is i.TTy acH. tic rUsax 

carbtm dioxide comblnhg power b (EmlnWxii 

and oeatlne occurs In the urine The n: 
semblance of the crush f\-Ddn*ne fci ma 
to that produced In the rabbh b\ this metM 
h thus verj ckoe In two parlicBlars, hn 
ever the parallel faili tJ» ln}uiy fa man h 
accompanied b\ loss of m>-obon.4WM In™ 
the damaged muscle which comes to reserobfe 
fish flesh and In Its exortlon fa the urine 
this ma^ be followed in a few days bv dgniof 
renal failure (ollguna, increase of blood area, 
phosphate crcatlauria, and deemse m ar 
bon dioilcie comhining power) Intso-thmfa 
of the reported cases, death has ocewred (By 
waters, i^a) The failure to produce wy^ 
hexDoglobtsDriaand the InaUbty to product a 
renal leson severe enough to cause death, or 
Indeed any serious degree of omBk, an vt 
think, asaooited both with etrfa ether tad 
with the absence of tii>xib«acigiobfa fa t!»x 
musdes of the rahtrit which we oanp icw. 
This has led us to another Hoe of inquiry 
which wiU form the subject matter of tnother 
paper HowevxT we think It is oi Intmtt 
that wc should be able to reproduce the 
shock aspect of CTUihlng bliny uwcinfil- 
cated tn any marked degree of roiaJ damage. 

Eicrrtary fuuetwn Frcretoiy fan pair mrot 
IS marufeSt in the rabbit ui the first *4 ho®* 
alter rriease as iudged by the smsH rhe fa 
blood urea and the decrease In urine rohnw 
and urea and creatiDloe output somrtloes 
seen In roost of the expemomts, howerer 
the urea output was increased over that 
the control period thes ac thought nid« 
to IncrcaseJ protein breakdomn ahkh cm 
be considered as poitb reiponfflble for the 
rise in blood levxl The concentration of ares 
in the onnr was fauli tagh during the obp^ 
period, often exceeding a grams per too rn3&- 
litcrs and we attribute thJi temporary fsfle^ 
of excretion therefore not to renal 

ment but to increased formation of excrclaUe 

substances «nH to the reduced drculstfafl 
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blood volume It seems possible that if the 
blood volume be dimimshed due to loss of 
plasma, the venous return •will be less, the 
cardiac output less, and the renal blood flow 
may therefore be diminished 
Some shght renal damage, however, does 
occur, if protemuna and cylmdruna be taken 
as sufficient eindence However, both these 
occurrences are seen m man -without emdence 
of a renal lesion (postural or orthostatic 
albummuna and the albuminuria and casts 
seen after exercise) , their sudden appearance 
m the rabbit following release of compression 
might mdicate an mcreased permeabflity of 
the glomerular tuft or some lesion of the 
tubules There is no evidence of an mcrease 
in capillary permeability other than m the 
injured area, as judged by trypan blue colora- 
tion, but it is possible that the glomerular 
tufts are particularly sensitive An alternate 
possibihty suggested by Eggleton (personal 
communication) is the protein in the urine 
might be the first stage breakdown of muscle 
pro tern, molecules small enough to be filtered 
by undamaged glomeruli This has not yet 
been mvestigated Summarizing, renal dam- 
age, if it exists at aU, is very slight and of 
short duration In this, the impairment of 
excretory function is unlike that seen follow- 
ing crushmg mjury m man, but resembles that 
seen foUowmg other expenmental injunes 
designed to mduce a ‘shock’-hke condition, 
certam relevant types of which -wfll be con- 
sidered next 

Other expenmental lesions Many able re- 
inews of the expienmental methods used to 
produce 'shock’-like conditions have recently 
appeared (Harkms, Moon, Blalock) and it is 
only necessary here, therefore, to mention 
those ti'pes of injury whose effects resemble 
those we have produced m the rabbit and 
those seen in the crush syndrome m man 
Those effects seen in crushmg mjury m man 
and in the rabbit, classified as due to sub- 
stances lea'vmg the blood stream, are common 
to the mjury of bums, to that followmg the 
injection of concentrated salt or glucose solu- 
tions underneath the skin, intraperitoneally, 
"nth or without subsequent removal of the 
enusion, or intravenously -with salt and water 
loss in the urme, followmg necrosis of bowel 


or intrapentoneal implantation of mmced 
muscle Mmor but important differences dis- 
tmguish the results of these vaiymg pro- 
cedures, these appear to be due chiefly to 
such variables as the reavailabihty of the sub- 
stances so lost, the rate of loss, and the total 
supply of sodium chloride or water available 
to the body, and the presence or absence of 
secondary infection (e g , anaerobes m the 
pentoneum) When excretory function has 
been mvestigated, it appears m most of these 
expenmental lesions to be impaired only 
temporarily, and is demonstrated either by 
such phenomena as albummuna and cylm- 
druna, or, if a severe stram is placed on the 
kidneys as, for mstance, m Black’s (1940) 
experiments with an mcreased urea load, by a 
nse m blood urea In common with the con- 
ditions mentioned, excretory impairment m 
this expenmental crushmg injury appears to 
be temporary, functional rather than struc- 
tural m nature, and dependent on such “extra- 
renal” causal factors as (i) mcreased urea 
formation, (shown by the mcreased urea out- 
put with a normal creatmme output), (2) 
tissue dehydration (shown by general dryness 
and by the accumulation of fluid locally with- 
out gam m weight of the anunals, together 
with a fall m serum protem and nse m hemo- 
globm concentration), (3) fall m filtration 
pressure In some cases, due to fall of blood 
pressure, and (4) perhaps to decreased renal 
flow (as a possible result of oligerma) and 
other factors yet unknown 

The effects m the rabbit correspondmg to 
those m man which were here classified as due 
to substances lea'vmg the damaged area, e g , 
the acidosis and the creatmuna, have been 
reproduced by methods more closely re- 
sembling our own 

Andrews (1927) in the course of experi- 
ments designed to study the effect of acidosis 
on colloid structure and water metabolism, 
observed that an acidosis developed m dogs 
whose paws had been tied too tightly to the 
operatmg table, as soon as the ligature was 
released He was unable to identify the acid, 
but thought It might be lactic acid Appar- 
ently all his animals received large quantities 
of 5 per cent sodium chloride mtravenously, 
and “nearly half” showed a picture like that 
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of urcmk: coma, Unfortimalcli the docrip- 
tloo of melhodi and rwulta U loo mBdcquate 
to driT any loefu] condoafotu froeo thefn , 
A iimilar procedare waa adopted b> WTlaon 
and Rooroe In 1936 Tbe\ itixiled with great 
care a aeries of 19 dogs in which one hiod Umb 
bad been Ugated cndci aodhun batbllal 
anesthesia b) two turns of rubber tubing 
wound rouiKf the legs at the leixl ol the hip 
joint A metal akewer wu osed to keep the 
toumimet at this level Two aulmoU con 
stricted for lesa Than. 3 boura re co\ -ete d as did 
4 of the remaining 17 cotiatncted for longer 
periods Radxi-opacfoe Injecthm showed no 
arterial spaim death could be prevented b\ 
amputation and transfusioo bnt by neither 
akme Observatuni on the presence of dos- 
tndia m the muade were made butnodeduc 
tioni were possible as to the idle they pland 
as tbe\ occurred also In the coaUtJ lunb 
HowrvTr gas bubbles and crepitatioos were 
noticed in t atumals It seems that the teskm 
produced b\ WHson and Roome was \Tt> 
similar to our own (t arts complicated bow 
O'er bv a prolooged baxtatorate anesthesia, 
with inaaluoQ (which by Itself klQed i of 6 
coQtrolsl and b\ the presence of an open 
woond and a Uddi Uielnfectioa. They coo 
eluded that the atnoant of duid lost Into the 
ligated limb was adequate to cauae death, m 
conjunction with the pcoionged anrsthnla 
and Inaniuon A aomewbat sunQar stndy b 
Oo three month old rats was aodertakeo by 
‘sdsburg and Kabat (1941) They were fa 
letested mainlv fa the diDercncc fa survival 
(following tsebemia) of normal and neo- 
c ti^e no biocbemKal data are gii'co 
found that if the drculation to tbc hind 
Lmb was cut off bj rubber ligature gingreDe 
ensued If howe\'cr Ischemia was pcoduced 
In an inflatable rubber cull at a temperature 
of 8 j degrees F the rats all sumiTd a seim 
hourstaaii but none survii-ed Isdicmla main 
tamed for S hours. An inflammstorv edema 
and some atroph) was noticed fa the sondving 
rats Mien 1 (1038) work 00 the son+ral of 
nchemic masde at various temperatures n 
alio rele%-ant He found that tissue survisTd 
much longer perkids of bebenda if cooled the 
enU I vbtm tune wa decreavd If the 
temperature «a* raided Alore recentli 


Cuthbertsoo (1941) hiring foltreed m, , 
stndv In man br one of metsboTic dasm 
foUowfag fractures fa rats has UJd o»i 
•derabic erophasli on tbe jenertl hacue ■ 
metaholcsm which acconqiaiiiej tbe IcoJ 
metabolism of trauma he suggests thjt tie 
local tissue km u Inadequate to account fuDy 
for the Increased nitro’cn pota«fum tad 
phosphate wastage ThisbaposdbaitTwlrti 
we have not yet fareitigtted 
It woold be of s-ery great faterec to hmfl. 

S te tbc effects of a ^Hai injury b la u 
ol such as the dog whose mn irt g 
mrobcmoflobfa. So« work of thJ< Bahne b 
alreadj fa progress (liinloo tad Eggirtoo. 
persdoal commmjfcaUoo) rcnsl damage and 
ravoheinoglobfauria has been ptoducol 

co’ccttJkio'n 

Few cooduJoos can be drawn eic rpt till 
thb melbod of iojury produced the rcsohs 
here described that th^ are muLu to the 
effects of crushing fapjrj fa man, except that 
mi'obenoglobinum ux} rmaJ fallare do Dot 
occur Other coodusionsreleTint to the cTBsh 
syndrome m man which may be osefol k 
progno si s and the oittal asrestfncBt of 
ircaiment, are 

I There appears to be a mmlffloa tmx 
below which isdiemla does not produce nee 
rotis above this, pfofaotpitjOQ of CDOipresww 
doa not increase tbc severity of the Woo- 
» The levetitj of the InloQ that h the 
extent of muscle that has been damiged h 
fadxated wiibfa certain limits bv the height 
and dnrtuon of the rise m Wood ores saJ 
bemogiobfa and tbe fall fa urinary hidngfti 
loQ CDOcentration and pfasnu eaihcn (fioxUe 
combining power 

nuiiAa\ 

\ metbod of producing graded fa]ur> fa d* 
rabWt b described it consists of wfadly « 
rubber band round the leg so as to frtdort 
an ischemia which is maintained for ■ pen« 
ofbetwrenaandsbmjrs: Tbe resultbgcocm 
is choracteriieil b> hciooconccotraUm ^ 
loss of plasma into tbe mjared area wWen be- 
comes swolVea and doughy Asotetnii 
which is thooght to be due in part to tbe ^ 
pressed cinrulalioo but rooslli to Increaica 
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breakdown Other manifestations of 
tin latter arc crcatinuria and a depression of 
the (nrlion dio\idc combining power of the 
p'acrm, as<«ciatcd with an increased unnan 
indit} No impairment of renal functional 
aliilitv occurs fas measured b}' the power to 
lonrcnlratc urea) that is grossly obcious, al- 
tli'uieh .1 few h) aline and granular casts 
appear, and arc sometimes accompanied In a 
true of proteinuria No mvohcmoglobmuria 
ncciir-i, this is not surprising, as the com- 
prt ^cd muscles contain practicalh none of 
tlii^ pigment T he condition differs from the 
Ininnii condition of “crush sj’ndromc” onK 
m tltcM tv o respects (absence of renal failure 
anil nbctnrc of m\obtmoglobinuria), and as 
dun 1 -. ample anatomical reason in the rabbit 
for mcohtmoglobinuna to be absent, it seems 
pi Mhk that these two negatne “occurrences” 
ina\ lie taiisalK related to each other 

\i III PI u Since tins psper \ia« prtpired for pubitca 
! " an article li) Duncan and Uhlocl ( \nn burp 1041 
m, lias apjiearcd liiev prtxluccii 1 similar lesion in 
1 li) c<miprcssion lietwceii two riRid board' The 
sriwli wrre nnt allowed In 'vinnc for loiif; cnouph to in 
V" I'atc renal chanpe.' "Shod." could be parliallj pre 
lent -d bs the application of a pniiiniatic 'Icesc at a pres 
‘ rt el 40 mdliniclrrs mercuta \s no fipurc is ru en of the 
"I t> oVin nitroRcn ri«c in the trialed animals it is tm 
d ’r on these data to make dciluctions n< to the cffi rt 
>' ffsi! function It mas tie that the sIkkiI aspect of 
<'i ac injurj could be treatril more clicapU b\ bandapes 


or cuffs (Pales and Roliertson lint J ro4e, : stk 
than b\ plasma infu'ion, but there is sc no csidencc 
■whether thc<c procedures would increase or decrease the 
morlabt) of thus injur> ihich is alw-i\s (iuo to renal 
desfunction not «hix:t cacept in ncttleclcd patients 
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ROUTINE ABDOMINAL PANH\STERECTONn 
Ai Prophylixit Agiunn Cmcct of Ccrricil Stomp 
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T HJB ImportAore of a rcndttal ccrvkal 
UDmp foJlovfD)( strpnTiffruJ b^-ftmc 
tomr aia postil nldos farsofaarqrDCfit 
cancer dcvrlopenmi bii ri* lo 

rai^tot points oi einr a^d coDs equenUr to differ 
ratwietJee*. 

The ms^or b«oe seem* to be wbetber when 
•bdondoa] bjttrrcctoao b done for bet^KQ dl^ 
ease 0/ tlie atemi or uterus sod sdnexa lot*] 
h) iterettoctfv sboold be emoJoArd *1 an fatfieilble 
routine in order to forertali b) one pr oerd u re *]] 
danger oi future maflgmtit cbsngt srUeb pit 
finnabir exists *s loog as there U the lOgluevt 
ecrvicil reddmoi. 

Other Issocs whkh hare been nbed, sodt as te> 
movtl ei t sysiptaai pfoduetag cerrU at acalost 
bter treatjaait oi such * cerrix [f teft as the lesoh 
of • SQpneetTic*] byrtereetocr) the mesiloB of 
eagio*] sbortaiinff ahentfoa la ragWl seoe 
thn etc. are porpcaelj oedned. 

One aienot befp bet coechide from the recur 
nog dncuariooiaoda pervtal of the cturetit Uter 
■tore that there b rm] corifu^on and mblnter 
pretatioo of statistics by acne as to ihb proUem. 

It becomes OKritkl, therefore from the nisd 
point of rtatbtks if ooe desires to oompaxe een'lcal 
cancer and uterine iqa nmst (« erampte to have 
dea K la mind ahetber one la carDparing the 
incidence of cancer with mAxioia. the (nddem of 
Hn-orna aith cancer or the shrmltaoeous ocenr 
rence of mteana and cancer UVeabe h b me 
thing to tpeah of the incidence of cancer of the 
cervical stomp in rebtVxi t cervical cancer and 
quite another to speak of the incidence of cervical 
cancer among ccr i ices Ht as resfdoa followfaif 
mpTavagmal hjsterectocn} Abo, ooe b cod- 
froo ted ^ the peoWem when t classify a eanocr 
occoniDg in a residual cersical stump as cw that 
aas tn existence at tbe time of the original sorwa 
vaginal h>aierectc*n\ oc one that dervioped In a 
prrrioush ooocancmais cerrical stump, lx 
i#iM Jifr ^cervical stump cancer ThciefosT the 
ratio of cerrica] stump canerrto cervical cancer In 
gHjeral b DO* pardculailv pertloeut t ihb^ieci- 
fic prublrm unJcis ooe knoirt the ratio of cen-kal 

)nCM 

olVWS IMu 

fwTKsl Amndiaa likj— r» Minlad tetnar 


Stump cancer to all supravaginal hj 

The biter again maybemiifcadinglfcKd^K* 

kfl« the bddence of tmsBspecttd mvfaj QKir 

present at the time of the saprangina] ljumc 
tony One sees neverthdos the indirat d 
cervical slump caocer among cerrica] asm h 
grneral lalcrrhangeablr quoted as irrer a iirifu 
the bddeBct ol cancer In cervices reaulofaig tftn 
subtotal h>'SteTecttam 

SEiAnoNani? or ctavicAifinircAXcii 

TO CT*\1CAI. CAWn. 

T bie 1 irvtab the £uctoatkns that oenr b 
sesne ci the repeats that deal a hh the bddewttf 
cancer of tbe stuion In rebtioo I cnricalanetr 
la geamL In adoltkc, we should mtm tk 
npenewe of Pebtn and Aarttb It the first I ^ 
rmity Fraatailinlk Wana. 'They euctiattiHl 
13 cancers of the c e rri ca l stusp dinog 1 tfi nsr 
period comprising probably less thaa t per cat 
of the cervix cancm oharmd dorieg tb>t thac 

Frcei the foregoing h may be ascsoed tbit a** 
cer ocrurrlag In the cerriod stunp fcA. bg 
tupravaginal b } 'ito'e i:i iMp) cotn|TTses fnxa i lot 
per rent of cervical cai dno c na i There art s Ire 
ataibtics that ghr both hkber and lower vakrs 
than those berr ghtu It U a problem » tanr 

how u> rraloate them when ooe rtnsklns u D 

be shown bow frequently lupnragliul kjstntc 
locen has been dene b the persence of majTxrtrd 
ceii x a J cancer in ihb special group cf pbruU. 

The dlfficnltt of evalualhig sorac of tie itu^ 
tks rdatlog t thfa matter when presra tnl fa 
tabnbtioc can be sppredated hen It h rerog 
nurd that lo Dumcruos Instances thev ire sc* 
comparable Some authors hi reporting th*^^ 
of cervical stump cancer t ceirkaJ esnerr krhw 
all stump ra uctis irrespective of how wvai trey 
manifest tbc m sel v ci after seprs *gm*l hyrtrrtt 
tomy Others regard t yearpostoprratl epctvn 
of freedom from “stump cancer as kley t tha t 
the cancer (8d notairtat time of orkiem 0^ 

than others beUcA c lint longer periotb “ 

toed as orllerla to cxchide the prraroce of saso^ 
peered cerexal cancer at time of *iFra«r“ 
bjstermoaij NcA-ertheiesv ooe geoci^ 
fijnres— arrived tscMllffeTently-'iw**T^=^^ 
compared. Fcr ciample 
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tbev uid 2or npreanted laflamnator} 
*fl}icmtiii>-D*ittt£Midttitge Each groop revealed 
4 fcataoce* of cancet b tbe reiichal ttunip 

A coeyiihUoQ of tbe tccepulde world TIct* 
tore by Fathndrich jKt* tie IndfJence o! canrer 
of the cnrical rtamp foDowinx topnmvical 
hjvt erect can V for benlpj djaraae as 0.39 pa cent, 
aiile Albrecit nuts the tncfdeoce at o.ji per cent 
stating that be bad encountered Done b hu mate 
nal at Mtndcfa. Franz, according to Albrecht, 
traced 635 patients, who had iud prrviooi siqna 
\ arbal hysterectomies, for a per io d of 18 yean 
and c u eo un tered no cancer b the resldsal cervia. 
Howerer the abortcocedngs of aQ these compila 
tioQS tbould be remembered. 

Tbe observadoD that sapracm'kal byslerec 
toOT may be done b tbe p r esence of notupened 
(TitWI cancer oises tbe qoestloD when a certU 
stn m p CB n cer t bou kl be coniidered as ha vtng (level' 
oped b a pcevkaolv noocaocerom cervix. Socse 
wnteri, as prevkmsJy noted, bchrve that atacer 
deveiopang one year ^ter opera tioQ should be COD- 
sidned aatkfactan erideoce that 00 cancer 
esiUed b tbe ewu at the tbse of the original 
tupra ecrical b>itereeto(By At tbe other ex 
trODe are those srbo befiere that cancer deretop' 
log in the irs li lo a i cersncal stamp witbte 3 years 
after the origbal operatioo iboau be eontW f e d 
u probsbli exlstait at the rime of tbe first opera 
tm Atfintsfgfat the latter poahioQ may appear 
e x tre m e and li^ Granthg that this concept b 
ool hn>a cu r fee t when applied to bdhsdQal 
ocideDU, there b benever moch to sopport It. 

\ tndv of tbe peculiariy spaced dnse intervab 
that miri the manifestztiocs of thb ccnipGcallon. 
as noted by Herc4d, qtucLii arouses 000’s apprr 
aatloo of tlib and ao^xests tbe pitfalis Enherail b 
many itatbtica. Tbe great boll of oaTfcal stump 
cancers tnav be dMoed bto tn tnaio gioopa 
from thestzDdpotntof chetbieof their u c cmi cn ee 
after snpravaglnal hyateiectonre (Fig ) Ooe 
large group occurs daring the ^t 3 years after 
nperolloii and the other Urge poop ocenrs after 
the 5th, year foltoabc opecatiorv Between the 
t«o there b a predpftale dedine m the iaadeoce 
of stomp caiiCeT TTie regolariU whh which thb 
ocenrs brgeh rcroores the obserratioc from sas- 
piaon of mere comdtieTice or itatlstjcsl error and. 
* believe, otfers cic cOent reasen fo ansklenng 
tbe great bulk of cervKal stump cancers that 
roarufest tb ems e h es daring first 3 poStcperalKe 
)-eaix as prDbabl> existent and unrecognized at 
time of origbal operation \ broad, rigid app&ca 
tloQof SDcb a niie should result, b some bacdjracv 
Howev-er «ben pplied to statbtfes it sboitld 
proNX an excellent, fair and salutary yardstick. 


W of the statistics we ha t qmWtuCrr 
40 per cent or Bwe of o-cm 
cf the cervical stmtrp occur weB ufthin , m- 
after operation. Cocjj&nnatory of this b a crfi« 
thr review bv Faehndrkh, of tf 

ctrvfcal stump cancer In whkh the taae cf attr 
5«,of !94r«rnt 
aevekyed during the ist year slier operuisi H 
or jjJ per cent, deve kp e d between the lU iij 
jrd \w after erwatioo 41 or t4percest.(ibri. 
oped hetwetm the 3rd and jth jm after o^en 
tarn rt or 43A per cent developed s or ran 
yean after opcratloca Of thb groop In 73 aim 
devrkped from 10 t jo years after luptacmkzl 
hyiterictcsny 

SOTAL Vtsatjs SCPTUtAl. RTSttirCTTW^ 

In view of (he fact that oocet tnar d » e Vp n 
tbe residual ctTvii after soparaglnaj hciiq a : 
toeny (or benign oterise dnerie. It has beta yen- 
posed bi scene ol«eTTen that perionBanctcflatil 
DyslmctomyasaalaflcrihleroutjDescioldrfiaJ- 
DBte thbccenpbcaUcss- These ofaervmaboftate 
that In nejpetal hands the mortafity fmo totri 
hysterectocsv b Ihtk U aai mere that (hat 
following nbtoul histerecteew and they 
cate ticrefoR wiihnt merrabea, the total 
epeatioD whoi hAalerecteay b to be done. 

Os the other hand there are nua e n wi epp> 
neots to the propaaal that total bysterectmr be 
performed In every Instance In bJeh kntrtK 
totnv b to be Thb does not ceu that 

paniyateTectofDT should nerer be emploved int 
oeolgn disease but that hs use dxnld be s Dsttn 
of IndrridnailzatioD and restricted to thow b- 
stanaa hi which there ban obriourixpstbofatlal 
cervix, and the open tim can be dose hhoitM' 
due hazard. The basb for objectloo to trtil 
bysterectomy as a loutiae b that rigid aiiaeoce 
to the procedure leads to an lacreued epen^ 
mortalltr and moebiiiitY the cperitV* fa eeo- 
BarOj hadequate to core pabenls bo tare ri 
established Imt unsuspected cm leal cancer tni 
tlw: haxacd of subseepeat cancerous chanfc 
previously DonancCTOPi cervix fa not as gral ss 
the bicieased mortality inbereot la tbe t™ 
operatioo. FInsDy tbe ob}ectioo has been nfart 
tf*t the total opetation b no guacaatre thal^ 
cer may not develop bter In the vtginsl 
The rektive mortallt) of these 
procedures b difficult to coeopare. It n ohn^ 
that when exposure b difficult oc the ^ * 

hasbccon* poor surgical risk became «bei^ 
rfaage Of socoe other acute CDolingeBCT thei^'is 

vagmal opera ti» b tbe only procedure 
per rnlwib l c Sbimch adrocata of the nwrtine ** 
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T^BLE IL — COUP*USOy OT UOrTAUn KATZS 
or TOTAL AKD 8tmLV\ACIXAL HYTTTKECtOUV 




The Urt that csjvxr cd the vifliaJ mli, 
rtpcripjb} JIelfi,TyieT »adet]l*n,ocEWicrei 
tiaosOy alter pa£ib> ttentUDX has beeo B 
as ugaatBl that paAh>«0miay b M the 
F«naeea u dahaed by woe, ifiiut fgtvt (b* 
vrVxauut oi ojxrr at the fen^ tite <i eenu. 
This af g To u ept y aa r ia c. 1 nndpab te d nOditr 
bet It b DO< ti cendnsht M K waadi benooe 
reflects lha t csixrT oi the rsfiia may occur b the 
prwenrt or thseoct d the cerrii oteit The 13 
cases tsoibed to TjVr repiTsenl hataocn re- 
ported in the Fmch Btentine, and casortkl dc 
taBs are kckioc Abo aben caocrrocnirs b the 
raoh alter a previoot paabjstercctoBiy caie oi 
not be certain, nnli*^ oix has had so cfipatoiit} 
to atody catdaQy the ari^htal operathe spetaaca, 
that the entire cervix had beo mncFred, « thit 
h may not hare harbored an BBiecccdred cuert. 

The nhre d total hytttrtrtwny 1« caam 
pmphrlaxli Is granted. IJoarreT as we view lie 
anuatan. the Importaot cooskfentioo b decifiaf 
to do an abdominal panbysterertany b oot the 
prcscBce d a nryomatocs ntena, or the 
desInbiHty o£ reiDovin* ihnoltanecwily a rnap- 
tom pTodndnw cerrli, but the abilrty to do the 
operation a tSoat additional rbk to the 
The presence oi benign disease d the and 
the ftMf oi subaeqrat caaceron* change, b, we 
beOeve, no special mdicatloa hr paohystmete^ 
if this procerfnie entaOf an Increased cpcnllrt 
hasard. The so called ^angry red •P1***?L 
q£ a bWdW dramwatkl rennObo »oa «Ifn 
real fod to the snspldc* that the fire 0/ aoar r* 
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near at hand The statement is therefore fre- 
quently encountered that an “eroded” inflamed 
cervix offers special danger of subsequent develop- 
ment of cancer There is, however, httle if any 
factual information to support this constantly 
repeated assumption All of the truly early hona 
fide cancers we have seen so far have occurred on 
relatively normal appeanng cervices It is, I be- 
lieve, extremely doubtful that one can foretell 
from the appearance of a cervix involved in a 
benign inflammatory process whether it is more 
hkely to develop cancer than a normal appearing 
cervix Nullipanty is no guarantee agamst sub- 
sequent cancer development Therefore, the ad- 
monition that when hysterectomy is indicated for 
benign utenne disease, a diseased cervix is a stnct 
indication for panhysterectomy, because it is par- 
ticularly prone to develop cancer if left m stlu, 
becomes largely a matter of individual opimon, 
unsupported, as far as we can ascertain at this 
time, by acceptable proof 


STIMirAS.Y 

The statistical data on which are based some of 
the arguments regardmg this controversial sub- 
ject, are m some respects unsatisfactbry and in- 
conclusive It appears, however, that the inci- 
dence of cancer m the residual cervix after supra- 
vaginal hysterectomy is less than i per cent Total 
hysterectomy, except when used as an elective 
procedure by well qualified individuals has a 
mortality rate definitely in excess of the supra- 
'aginal operation The difference in mort^ty 
between the two operative procedures is evidently 
m excess of the incidence of bom fide cancer which 
may develop in the residual cervix after supra- 
vagmal hysterectomy There is good reason, 
therefore, to doubt the wisdom or factual basis for 
advocabng panhysterectomy as a fixed rotUtne 
when hysterectomy is to be done for benign uter- 
ine disease in order to avoid the possibihty of sub- 
sequent cervical cancer 

There can be little question of the desirabihty 
of panhysterectomy as prophy^laxis against sub- 
sequent cancerous change in a residual cervical 
stump when the operation is used as an elective 
procedure without additional hazard to the pa- 
tient 

There is good reason to beheve that as a 
general rule cancer manifesting itself in a residual 
cervix within 3 years after supravaginal hysterec- 
tomy for benign disease was present but unsus- 
pected at the time of the onginal operation 


The admonition that benign inflammatory dis- 
ease of the cervix offers particular predisposition 
to later cancerous change is open to question 
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Rg I Photomph of case reported, illustratu e of mcon 
tinent anus mth extensne destruction of the sphincter 
muscle and with scarring of pre\nous unsuccessful attempts 
at repair In this case omj the anterior half of the sphincter 
remains as indicated by oserljing puckered skm Anal 
opening widel} patulous 

Rg 2 Photograph of same case 2 weeks after first stage 
operation, mth mcision completed for second stage opera 


tion Anal opening has been considerably dimmished by 
the transplantation of muscle beanng flaps, with the 
sphincter now surroundmg approximately 54 of the anal 
circumference 

Fig 3 Photograph taken 10 days follomng second stage 
operation One staj suture only remains Anal opening 
IS completely closed and the sphmeter now completely 
enarcles it 


occur from minor injurj', yet on the other hand 
complete incontinence may supervene from very 
little more, or even the same amount elsewhere on 
the cucumference All three grades of incontin- 
ence (to passage of gas, liquid, and solid stool) 
mav occur in our first anatomical group As a 
matter of fact, though, the determmation of 
anatomical mjurv is usually rather easy, because 
the skin overljing intact muscle is thrown into 
folds b} contraction of the latter, while the skin 
overhang anj defect is not so affected and hence 
tends to be smoothed out Figure i illustrates 
this qmte dependable finding In cases of rela- 
te el} mmor injur} a scarred and sometimes 
slighth depressed notch marks the area of pre- 
'nous injury and separation of the muscle ends 
In dewsing a possible new or improved type of 
operation for the group under discussion we 
naturall} turned first to an anal} sis of the causes 
of failure mth the usual suture of the muscle ends 
[rod b} dissection With such a large defect to be 
bridged the outstanding shortcoming w as unques- 
tionably the extreme tension to w hich the sutured 
jnuscle ends were necessarily subjected This 
hamrd is precarious enough when only small 
dencienaes exist as mdicated bn our prei loush 
reported statistics In the case herewith reported, 
Memplif}nng the group with much more serious 
oefect, half of the muscle circumference had been 


destroyed Under such circumstances, and in 
accordance with the physical laws of elasticity, 
even if the whole remaining half could be com- 
pletely mobilized and utilized the tension would 
be enormously increased Considerations of tissue 
viability, which limits the amounts of muscle 
tissue which can be safely freed by dissection 
further restnet the potentialities 

Agam, dissecting out the frayed muscle ends is 
in Itself likely to be a difficult and protracted pro- 
cedure even to one familiar wnth the regional 
anatomy, for the ends of the mutilated muscle are 
lost in a maze of dense scar Furthermore, and at 
best, an appreaable amount of probably func- 
tioning tissue IS sacrificed in reachmg undamaged 
fibers in which clear-cut delineation of muscle 
bellx IS possible Hence in this group m which the 
amount of remaimng muscle is already of critical 
concern, this stage, difficult enough in cases of 
minor damage, looms as an even greater obstacle 
in the problem of bridging large defects It must 
be admitted also that muscle tissue does not lend 
Itself to suture under tension, being particularh 
susceptible to teanng when the sutures pull in the 
direction of the fibers, as here And the vigorous 
trauma of protracted dissection certainly adds 
nothing to their strength 

A further obstacle mterposed is that of mevi- 
lable wound infection with \ar\nng degree of 
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4 Firit ft>|;c J onntkv, kaa* at nci- 

riook, CDtmmmcrd on fefU Tbhfnet (cotw-tlapelllap 

■nade bckrvat tMDe oa «kck tick UlilfaeClp^l b« 
tmapkatnl and btd U A It U IcipiirUat u pmcn 
tbi tecMon tad to curj b dnp enoork to be ecruni <A 
fnobB i ih tt mtde. W dd aot onckrmiiw (Upa bat tbb 
(store cnBd ba cca^dcrrd oitk pn^irkty 

nbaeqoat duniptlca. Thb U ct cooxie not 
tmlqoe to tUs croup ukd ve mraUooed h In oar 
prrc'lous coDMertlkn at minor lajona. Bat 
mith locreue of tetedoD thk ftctor t mifwa In* 
creurd tleoIficaiKe. FmvUmmtilh tny nture 
of in ad wound b • couiaum lje with Idol 
proctokiglal pnctke. Oar enoru In embatlfig 
mfecthxi rcp r a m t oothlng new but draplv i 
corel^tkiQ ol promhbg lacgalkKa. 

\I) facton coQsldBod It U Etlle «ooder that 
thli ofwntkn gn t little or cm dnaci of wtccrw 
m conrwctkn with more aerkus Injoriet tod 
eitoided dcfecU. 

Be therefore pknrwl and herewith report 
procedure to obviate or ihoe ihort 

coming* And for It we ngg»t the following id- 

vaoUgei 

Dy 1 (ka i(dfr /vro/iM Involvlog gradiul 
trtmsfi<iaUJl*n of the muKle end* In sUfi po«t 
operative wound tennoo b reduced to proportion* 
compatible mlth rcuonable dtince of nccef*- 
Ind^ throogh the a*e of ou operatioo 1 «i*»od 
b entirely tinder CDOlrol of the operator and coold 
e\'ai be redoced alnMit aJ IMdum by addltlooB] 
opera li ‘oiUges U e emphulre that foch coo tiol 
In itadf mat mark the whole differcoce between 
fucceu and faDure in the rehibOitadoa of the 
patient In ai Vf i tI«<i md u more minor expe 
(Dent, 1 temporary purae atring of temicm wtnrc 
ara* in tnjdu ced famnecEatelv after cperatloQ it 
each atage completely to aurround the tperalhw 
the for the nine purpooe, cootrolllnj trrtbort , 



i lostrad of dbaeetlof cnt and aotaibg (he 
mnade end* tb ema dvei, ae ntlBad aa a lemEd 
ma^ principle almoat LnUatineooafr ila|r<I 
and tranaphnted fU» of mwvk irenai tiw 
Thb provaloo In itaeif maria a ratficaJ depultif 
Id concept and procedure We reucord tial 
cmicriaJ contrlbuboe aoulH thereby be alaml- 
taneouaJy mmV not only t tremendoii rimpi- 
6catkn of the operation out aho toatrengtiof ik 
tuUire line and to preservation of e%Tr\ iher cf 
rennlning tnuade. Such adrfltloaal atmg^ 
would be den "ed from t o aoorce*, rii nS- 

abflltyof tiaaoeforaatorebetterachedt owIt lgtiflJ 

leml^ and Increaaed amnent of aach ti« 
railabb for aolarlng In dbtbctloo to the id« 
lumteU mtacle bdJ> W o coold oot aee am ti^ 
t be k«t from a theoretical aUntoMt ^ 
muide baa t be aarrouiidcd uhlmatay by otber 

(bane dther new or old and It b a ratherm er 

ill law that other thing* equal, llrin* ml ^ 
nther than gain by UinapUnUtlon t t w aaf 
\nd here under the oH regimen, any mtneqa^ 
new aoB would be prepanderantl) ac^ »**? 

anvwar— IheiuDeldndoflbKjerrTDCTO taw 
ar^Qou* palm, of Impnetapce abob thetact tan 
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rig 6 Second stage of opention a, Incision commenced, again to be earned to 
greatest depth of sphincter muscle b Points /I and 1 ' have been approciniatcd bj 
deep ware suture ns shown m I igun 5 inset and one staj suture Ins also been tied — 
and too tighllj as shown here Notice how this te^pe of operation closes anal opening 
wathout lea\ang a crcnce wound directK contaminable from inside of anus Removal 
of a “piece of pie” shaped segment, on the other hand, could accomplish the same aji- 
proTimation of the muscle ends hut would leave a wound the depths of which would 
be m direct communication wath the anal canal, gross contamination would m such 
case inev itablj result either m breaking dovvai of the wound or if the latter healed 
m a fistulous tract This simple second stage procedure here illustrated might of itself 
supplant admirablj the commonlv used and more formidable plastic procedure (2) for 
minor deficiencies 


With our operation there is in\ ol\ cd no sacnfice of 
functioning muscle tissue such as is inevitable in 
dissecting out the fra\ ed ends of the sphincter 
While this transplantation of a muscle bcanng 
flap was designed for the operation under dis 
cussion we see no reason w h} it is not applicable 
to great advantage in connection with the usual 
plastic repair of minor injuries Or again it might 
be used for additive effect when our reefing opera- 
tion fails to give complete satisfaction, or when 
inapplicable 


3 The operation devised is extremely simple 
We early resolved that simplicitx was so essential 
from eveiy standpomt that we would discard 
anything of other attnbute But our success 
exceeded all we dared hope and we now are able to 
substitute a simple operation involving the work 
0 actually but a few mmutes for a long tedious 
undertaking, and with not only equal but far 
surpassmg effectiveness There are no superficial 
aps to be raised for purposes of exposure, then to 
e closed, and the labonous and precarious dis- 
non of muscle ends frayed and scattered in scar 
IS ehminated in even semblance Such sim- 
Contributes directly in obvious manner and 
intangible but important re- 
l^ts such as dirmnishing trauma and the inci- 
ce and devastation of infection 


4 The incidence and effects of infection were 
opposed by the use of single buried stay sutures of 
alloy steel wire at critical points, the introduction 
of a sulfonamide drug directly into the wound, and 
the exclusive use of circumferential incisions 
which prevent direct leakage into the wound after 
operation from within the anal canal, these in 
addition to well recognized preoperative and post- 
operatixm precautions We have also mentioned 
the elimination of inordinate operative trauma as 
a contnbuting factor 

The case reported herewnth as illustrative of our 
technique is valuable to our purpose because it is 
tragically typical in deplorable history and dis 
tressing surgical sequence But most important 
It served as a rather cntical control in evaluating 
the ments of our procedure because the patient 
had been previously’’ subjected with total failure 
to repeated reparative operations which sought to 
make use of the sphmeter residuum, and to trans- 
plantation operations which attempted employ’- 
ment of extraneous muscle These operations had 
been performed by capable proctologists in whose 
compietence we have confidence And while no 
one can say that it is either warranted or unwar- 
ranted to assume that the utmost possibihties 
inherent in these operations had been exhausted. 
It IS obvious that they had had fair and repeated 



SURCER\ O'\LLX)L0C\ \M) OBSThTKIl.'s 


03 R 

t/ioj by •kill mllabfe lo cocnpAzali -efy fewn 
lIcQU. lo cmliut, oar own rnclt accompGihfit 
•Iter hid laBed, irai etoiocnUy tattsuctory 
lo ibc patient, aod, by virme of an opcntion 
readily available In performance to far larger 
bodj of »urpeon«, a cEcmpoodbigly aUened pa 
tient group coold be baefitetL Furtbennore It U 
polo ted oat that eiar attempt at repair of thw 
caaea nnkea toixeefflitg atteo^U both more ^fE 
cult and precarioat. Thii iho^ mean even more 
hopefol antldpatloQ thould our so/geatke* be 
carried oat for there woald be the added benefit of 
primary attempt at reitoretiocx. 

Tbe patient wboie cocKStuD b ihofrn la the ac 
compon^f photograph! gave tbe uauai hklorjrof 
having been »ab}ccted over period of yean to 
Dutneroui opeiatioca for a fittnb'la-aao The 
klodeit thing one nnv nv of the renh b that It 
repntenti Um frort </ tome targ eon a or a orf e u i it 
total {ncocnpeteace In Ihb field. It left tbepaUent 
•0 cotnpletdy hKontioent that with a dolre for 
de/ecaUan he coaid not reach an adjohintr bith 
roots In time. And with tB thli tbe fiseula va 
•tQI uocaredl With the hopekaeeet and despair 
of yean be had become a aerehet, ntceriy oarteaa 
to societ) and devoid of ant •enbhnce of vlf 
f t at ie ct or i tereA. 

He first entered the proctokigkaj service of tbe 
Loa Angefes County Hoipftal la iqjs at which 
time the fistula waa easily eradseatedl Osrlagtbe 
sa cc ecd m c ^e^Tral yean repeated attempt* were 
made to Improve fab coodlaoa of complete htcon 
tioencc. both repandve and traosplaoutton 
pnxed ret were attempted with no Lmpnnement 
ahattoever 

TWpatmt u knc wfauft led te wr\ ire b 'V7« r«- 
brr ^ rVcBT b nbotoioaph ULra at tbb (loM «Dd 
ibm tbe xVty patiiovi aaal opeorec Paipatiria le 

etlnl tbe po« er of etootuj nDtractn bot vrtbaii p- 
preewbt* dert bi eSnof lb« mbtwter Vt tba Ihdf 
periormed Uae fixit (tan ot tbe onntieo lo o n nrw cr* 
Bad* OB bMb wle* •< uic ass*, bemf earned to (b( in H ct 
tb* (bptb of tbe ipbiipcler Boacb N (trrayt a Bade 
I nyjnilDe lb* tmdr bearinf Aipi and DO dMPf «kit 
•oe^er MreaKF^ed TWt appodoaewhet tbetanwa 

en aeirlr <tra toaetber (rit \rj wnfie drepbr 


Iwrifdwl arc «f alloy in Tba* tbe Baa* 

M traoaplaated to h» Dev loctlfcai. TV reWl^^ 
powd edm oa ehbtr ild* ot tb« flar* m filKd 
aad beid koatty vitb tamrapted UMkei ntwe bnd 
devytyUlV •ooJiboKed Utee tceapktTO *t 
•*d«» paraotriaa at uadoa aatve u latjoiacTd wa 
naBafing tV bete tan aod paled tad tied UfVtb 
tbertbyiiiainhielbcUatvcitiittaftnvaeiaBlV vn^ 
I>>rt<T«eati\ eairtetVied d rerrntad hwi 

F%arr h pbedwrapi of tbe rewtt ta* eetitftrrtV 

biWMAJte TWpatlntcaobl Boa hbdxtbevH B^nnt 

f<w 40 Bircate* alter tb* ariR tad (or IW &ru UK k yean 
be had tbe IrefiDg of eSrctrt pnae t b tV abnrtrr (ei 

The WB* akafd* pr bdp ia m iibaaj b lie arewd 
(UgB UcKboacerr w ev ea itaplcr b pobt (f tem] 
lechaic|a* It rteiltfed WBpfy (f canfet bcWb t* tV 
depth a tba Rdsfaclrr BO*^ b»ae itb aTfovlh aftW 
OebbyaatST^ t^B a<rd bBitcdaitiRcftlWyanj 
a* aa anrbea and other tail pm bady td ticarej 

w fdiotqcnph <d tba cBrabuea doya afvn tW iruV 
aUge aad ataw tbe trank ikn to Irwiy eWd cm*] 

ll b of ccaine d/Scnlt (0 measure the rewi hr of 
•ny opmtko for Incootlncoce In spcdfic and 
occunte ttnni, and It la not ui«l to err oc iV 
aide of tmieT enthntbsm. It woold be 
leroua to this man's h u icoJ u h 

rTerwns. 6n the other hand bb abtadant psli- 
rnde beapn.ts a vtrthwhOe resalL We saoDi! 
prefer howe ver t rest 00 the r r aac aob l f nest sf 
oor approach and upon I la trial by tbo*et *hcs 
U m, .Pfol 

ria ik repair of large defects ef ihe sphicirtfT 
aid ttnade is diacmeti. A very liaiple j ft efi« 
live irporarire operatioo b deacrllied 1 vohfeg 
the frtduai trtvfl^KUJUn hi miltifit tUfn d 
atiodr teeriaj flaps. Tbe chief ad mtaga ertw 
tbe one ataae ope n ti on Ift c oni t t w i tse arr ^ 
complete dimlnalian of dbaitrooi post^’OtKe 

tetiaioo nd the tedioua and mntlU ling (£»wcifcei 

of Inyed muarig endt. Abo It restricts the Drew* 
ilty of compile* led IronsplanuUcn of estaaetm 
nmseJe. 
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COMPLICATIONS OF INFEROANTERIOR (AXILLARY) 
DISLOCATION OF THE SHOULDER JOINT AS 
DEMONSTRATED BY ROENTGENOGRAMS 


MAURICE D SACHS, M D , and HAROLD A HILL, M D , 
San Francisco, California 


HE grooved or “t3^ical” defect in the 
humeral head has been descnbed bj' 
early anatomists and surgeons In i86i 
Flower reported 41 shoulder specimens 
which he had collected from pathological mu- 
seums in London, includmg cases with fractures 
of the greater tuberosity, grooved defects in the 
postenor head of the humerus, and dislocated 

From the Station Hospital Camp Callan California and the 
of Medicine (Radiology) Stanford Universitj Med 

Read before California State iledical Soaety at Del Monte 
l^°™*aoIay 5-8 1941, and the Western Orthopedic Assona 
tiomt^Diego Cahfomia November 14-15 1941 

Dr Sachs, Captain M C U S A , Dr HiU Lieutenant 
Commander M C U S N 


bicipital tendons on the greater tuberosity In 
1880, Eve reported the first proved case of grooved 
defect His patient died 12 hours after a tram 
accident in which his shoulder had been dislo- 
cated Postmortem examination of the humerus 
revealed a groove of recent origin m the latero- 
postenor porDon of the head Many additional 
cases were reported by Kuster (1882), Loebker 
(1887), Schuller (1890), Stoeffel (1895), Francke 
(1898), and Wendel (1903) Since humeral head 
resections have been replaced by the conservative 
methods of Nicola and Bankhard, the operating 
surgeon has had very little opportunity to observe 
the defect Roentgenologists, however, by means 




a b c d 



e f g h 


Fig I Skeletal roentgen studies beginning in external rotation and gradually ex- 
ternally rotating humerus until complete circle is rotated a, b, Reveal greater 
tuberosity m profile vien f, g, h, Reveal the lateropostenor head of the humerus in 
profile vieM 
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(cndAcd V.'ssttr sad Cmrr) c. tXasma •( ^ W rtMlarwwa lnuT*« h Wra] 

rmtjrrDaitruD nf aormcl hoitirnM Id brUnol rr^uVa nlidee tkov(a| 

o^flooroscopn, utd rDentxnwf^rDchixrbraiablr Ihn ^ nvntlal to a bener andrruiiKScjr d 
to dhjfDCwc ihb plieootnmoQ. Pmhrt (1906) rofntgrMpaphfcconjpflatfcoaahichnBS t<it» 
dnciibed 2 caae* Sdroltte (1914) S cxan FtU imlt c/ Mcmaateriar or ao oQcd «ibRn^< 
(19 5) tj. Hf ftoo i b a o o rpprrtfd tint i( oc ni fT wl dakxatiom. Toi^mpQ/) topofrapifaU rortiijrft. 
at tSe butlal namlzution and tmd ot dtan^c onraphic analocor cJ tbr bnur 

B^rrclabh Id fobanprat dlilocatRns. One of about both tnharrcaillci, a saMb !n 

lua patrou, fdloabig faR, meakd a ncanu] alxnt tbe Icaaor and a taiftcd atrc about tb 
rotTitgenagram of ahouWor- bol ae\CTtl montha IpraleT (ITg i) Tbe irttfr L” b plaml m iH 
later aiter dtakxaiion of tb« aime bomeraa im* prooibnit portion of tbe grratcf tobmaltj' aM 
mediate ronitmraKram ahoirH a tTpfea) defrcL lead fdl b tbe bkipftal jenwr RoratitBK|?U)i 
Baar iitiaiaT af tW ibe«Uof jtiiU. TbonnA art uitn with w boaerra indoa^ rtaattJ 
ksowledp of tbe topo^pbic aaatoeix of tbe cneml}^ until a ^ dec ft drde b coDpbtrd 
abonJder joi t and oardiAiuca lavohtd in ditloci Tbe £m AJm U tales altb tbe hand h nffsa 



a, ■toctaxcow eixtniij iwwjml. - — 

ejttraiJ rotitKiD-aiillur f, mlfCDBalerw «rtfi*al rotilwe txMMTj 



^^6 4 a, Case i Left humerus m abduction is withm a subglenoid subluxation Note the site of the Nicola oper- 
nonnai limits b, Same humerus with voluntary movement ation d, Left humerus in forced extension reveals a sim 
on the part of tie patient reveals a subglenoid subluxa ilar subglenoid subluxation (apparently there is an anoma 
on Case 2 Right humerus in forced extension reveals lous raaldevelopment of the glenoid articulating runs) 


tion, that IS, external rotation, and only a small 
portion of the greater tuberosity is seen in profile 
iFig I, a) The greater portion of the hu- 
ffleral head consists of the lesser tuberosity and 
0 bKipital groove However, in internal rota- 
biapital groove overlaps the glenoid and 
e lesser tuberosity is rotated inwardly and 
postenorly (Fig i, f, g, h) The prominent por- 
on of the humeral head consists of the entire 
Sreater tuberosity, posterior portion of the ana- 
omical neck, and a part of the lateroposterior 
meral head This latter view is especially im- 
'^^'^uch as this area is very frequently 
ctured dunng the course of dislocation If a 
taken m external rotation, this region 
° be \nsualized and the fracture would be 
^ reason, routine films of the 

uider should be taken at least in external and 


mtemal rotation, thus enabling an x-ray demon- 
stration of at least three-fourths of humeral head 
Complications of mferoantenor or subcoracoid 
dislocations are so called compression defect in 
the lateropostenor head of the humerus (3, 4, 5, 
10), fracture of the greater tuberosity and fracture 
of the mferoantenor hp of the glenoid Some- 
what rarer are the findings of cystic changes (3, 
4, 5) m the head of the humerus and in the region 
of the bicipital groove These comphcations wiH 
be considered and illustrated later 

Mechanics of mferoantenor dislocations The 
mechanism of the so called mferoantenor (axil- 
lary) or subcoracoid dislocation has been de- 
scnbed by numerous authors (2, 3, 6, 8, 9, n, 
12) Few of these theories are in agreement and 
none are entirely acceptable to us (the authors’ 
ongmal conception was not entirely correct) It 
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b oor belief that the nechulttii f 
on be democttrited aoifactocflj <d 

roeoneoognmi aacL at tin», flooracopj (Fljtt. 
^45^7691 ) The arm b ibdwlea and 

IntcrnaDj- rout«t Traoma b tranamhlcd aJoug 
ita loDglttidiaal a^ forcing the bead Infniari) 
UDder the infmor bp of the gterwai (tabglenoad 
dalocatioo) Tbr latcropoatrrtor porticaj of tbe 
hanml bead impuigea on tbe gieooki lip aa It b 



Fi| 6 Cne4- ktt. EitimaJ rMacne TbeboacMbod 
Kto la Uw refer erf the fraltf tabenaa ■ of doubtfal 
mf^Gaoa h, IntenaJrotatJise rrveak ihearsf fracttzrt 
ci tbe tamopoaerm Wad erf W benena db ta oal 
bme frafiaeceU 


foned antrrkdiy thnngh the apnk bio the 
adib. Tbebdertante^llpof tbefiettdidbrm 
fmpmtlv fractnied at thb itme. \pfrDO- 
mately ooe-haH ctf tbe to callrd tubonnid db- 
locaUm are actnaJlt infenanterior or idEm 
dulocatkoa. Tbe other half foDon the pitli o< 
lean naatanoe anterioeU and npedorly to le- 
cccte trve aobccnciid dbloatioei BoUe hi 
cadmk value, the Latler nuetDenl has very Dtik 
^mboocr as both tbe adlhn and mbenraoW 
drslocailoca are reduced la similar ar 

Tbe degree d Inlennl roUtxaj deinaikrt 

m better the glenoid Up sriD Impfnse e* tbe Uinu- 

poaterior aapect at the hunjma ■ itb rmJuoJ 
ronDTcadoo fracture (defect) of »hki tbe ihW 
ened border Is actaaJlv comprewed ipte<ieM 

booe (y) If tbe arm b in partial bteraalofesfe 

erten^ rotatioo, the |icn<il Dp 'ID hnptop « 
Use greater tuber«ty produtdng tbe tnJeal 
non fracture (Flga. 6 , and a a) Leo 
c\"itk changes nay des elop In tw htercTW^®" 
mrt of tbe ipeogkaa at tbe bead cf tbe btBuetvs. 
They are nnafl and sharply drcnmscrfted are** 
of raiefactko- These are (ioe t stoaD c«upf^ 
sun fractuitt oc t aseptic ncotaa ss s 
tnnmatlc (fisturbaiwe of the ascubr * 
ibis region (Fig o a b e d) 
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Fig 7 Case 5 a, Right humerus m external rotation 
reieals minimal changes m the region of the tendinous 
insenon of the superspmatus which maj be due to tears 


b, Internal rotation reveals shearing fracture of the latero 
postenor head of the humerus c, Bicipital groo\ e projcc 
lion re\cals spur formation overlying the bicipital groove 


In \new of our studies of the mechanics of 
mferoanlenor dislocations, it becomes imprac- 
ticable to explain the grooved defect or other 
bom changes in the humeral head on the basis of 
such theones as congenital anomalies, osteochon- 
dntis dissecans, posttraumatic inflammation or 
leverage against the icromion In spite of the 
manv fractures of the greater tuberositv , we have 
never seen a fracture of the acromion associated 
mth an inferoantenor dislocation 
^^‘olomtcal rociilgenological appearance of the 
iejtcl The defect is located posterior and medial 
to the greater tuberosity on the lateroposterior 
aspect of the articulating head (Fig 2, a, b) It 
IS cuneiform or navicular in shajoc and its size 
ranes with the diameter of the head and trauma 
U, 5) Average dimensions are 2 5 centimeters 
in length, i 5 centimeters in width, and o 75 centi- 
incters in depth The defect is demarcated from 
tne sunounding normal bone by sharp or vertical 
projechng walls which are at nght angles to each 
0 her The spongiosa bordering the defect is 


compressed and therefore much thicker than 
usual 

Routine films of the shoulder with the arm held 
in adduction and external roUition fail to reveal 
the defect In external rotation, rarefaction may 
be seen in the region medial to the greater tuber- 
osity In large defects, some flattening of the 
lateral contour of the articular surface ma}' be 
existant The defect is seen best with the arm in 
internal rotation, bnnging that portion of the 
humerus into profile view A sharp vertical line of 
condensation extending downward from the top 
of the head of the humerus, parallel and slightly 
lateral to the shaft axis, comprises the medial 
border of the defect This line of condensation is 
the result of spongiosa bone compression In 
recurrent dislocations, the defect may increase in 
size and the borders become more sclerotic m 
appearance Probably for this reason, earlier 
surgeons called these defects congemtal anomalies 

Btciptlal groove 'UTien the humeral head forces 
a rent in the anterior portion of the capsule, it is 



^ Subglenoid dislocation, external reta- 
in nocih*' the greater tuberosity b, Fragment 

on Immediately after correction of dislocation c. 


examination 18 months later revMl= . 

II of the greater tuberositv absorp 

cember, 1940) ®^tes}, Radtologr 


Re 
tion 
December 
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ntxuca oV >Ti.Ui« 
ti»rt»T»e< Orprxi/TMr^ 

tw tl» ream tifcr»itT 

b. Diilnbca bi Wnnr 

fWtH »ltli trwmrw ■ fW 
pmnloB c, 1- I 

■cetb htff cnrtb p«t 
<btra^ ■ tbr rrm <4 a 

r«tot«6oT«7 <CcM^ 
mulm b BMtb ktn MntS 

cncdorm dJm ta iW ktn 

bad <4 tlr bncr 
n e, Rc-cnasitia ynt 
btrr iT\r«}4 bo dwip k iV 
drffct b tb bltT«ai<Hi 
Wadi^tbbatm (,1 
tmal reotn lub to >rw^ 
ti« ictnl 


reajODable t unune thi4 the bidplul ttodoo b 
abo m/uml Ue bare ibe ItJkHrtof 

ttdml^ for vbaaQarkKi o( Uapita) Krom-e 
(10) UK arm b ddocud to tlx tkk of the bodv 
iq RrnlaalioD (extmul rouikm) tbe tobe it 
placra lUghll) rrtcmal to uid briov Uk IotI of 
the dboir a»l the cttitraj nj* b <flm:tcd I • 
tangent opvard aod media] toward tbe Hi 

tbe linroerd bead The caiette b placed on top ol 
tbe tboulder and at right ogln t tbe kmgita 
dbul Tit of tbe homenit (FV a b) 
Tanjcnlifll projectkm ttixm of Donsal thool- 
dcTt reveal BDOolh notch ti the center of tbe 
bnmmu a hlch tt tbe btdpital groove (Fig 11 a) 
On each tide of tbe groove are amooth prooibent 
walk of tbe lencr a^ greater tnberoaitka. Tbe 
ktaer tuberotltT U mec^ and lit wall U more 
petpewficukr titan llut of tbe greater t beroaltv 
|(,Qiangea as foQoei t ma) be obaerv ed m sboul 
dm with hbtoocs of pce v k ar s tranmn atwac 
routine roentgenograms are within normal limits. 

ScaDopbig and I neg u lajity of Use groove 
a hich may account for tendon fras'ingfaametlrDca 
a mvBT) oaleophytic spur 1 to 4 muhmeteri bi 
length is noted projecting Int the groove) 

*. P i eacoc e c«f ocse or more addlOora} grooves 
doe to tendon «£slocalkni. 


j Formatka of new booe Id oU grome n 
rrwt of new groove. Shallow old grow b s 
tesadt of bldpftal tendon dbove when tbe tndca 
dislocatea and fcems a new gr o o v e 


Cab 


CAU ICKntTS 

J L B cask, i*»d m Jous. kVrf kr W 
B eUd Emnwailaa mnkd aar^t 
IHctioe b(BC u Uk thooMo u pwibrtl fcnuJ bj 
nJoBiarj wtcOao dbkaJJy ffca* *fpr*rrd f » ^ 
aaumr ajUandoB caiara \rj l uM ait cf Uw 
Wad CD inltrlor cartikfkoas pcrcm •( tW 

rw ItoBcvcT rvnrgeafraaa ia mUi pcariwt) Kv cbU 

thal taatiBd of bmc ao asiftior fatfeiriB, k aimh 
as BaLftepoad bUsbuxi U i( 4,a,b) 

Cast II C task, afro )t«r». lafartd k w n|H 
tfaoaUcT tc»aj >rsi» pnor to ■ll■^ar^i■^ krt k 
•BrabtTpoaoe '^act that 0«Ja be tai bad "T**” ■* 

ixiMsevro l Ike liftcteat t4»rtA, BCh u »»« *•“ 

troaa tb* Saee II rrttaced the htors* i*'** »J " 

tUeher maaorv rr Jlarelfrt»fTsina m warW 

rev eakd liar M otJy u ibets 1*^*1 ajlwk™"^ 
Uxaboo of the nfkt itocdder Urt akn. be* Wfl 

M maBlrd, camapoadiBS saUasUcB (F* ar,° 

This case eeempDSes tbe need cf IndhH*^ 
Irfng each ca«e Mere Iferoptlag therspr ^ ^ 
this case Vk b operatior or tbe right ihenW 
had been done ana as might hare tm 
pated, tbe patient murrdbt J) redblea/edM 

ibooWer when his arm was removed fr«B tbe 
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Hg 10 Cas« 8 a, Axillary dislocation right humerus 

rarefaction m 

rmonZ humeral head c, Re examination 

3 months later reveals moderate flattening of the greater 

f T'S ^^ted that at the 

age ot 10 years he fell off an acrobatic bar and uas tempo 

ffibonTn™" whether he had had a 

a pain and 

u ^ P““ occurred m his left shoulder His 

he ha'd'^’^'® adducted position 

^int wilTF back into the 

^1 m.,, ^'ren on August 7, 1041, m exter 

porton 0 “ thrCri*^ '^'■efechon in the lateral 

t^E of the I"® tendency toaard flat 

rotabon” a moder^i*’^ tuberosity In moderate mtemal 
tenor had of the h* r^^ECt was seen in the lateropos 
the def^t ™^rked mtemal rotatmn, 

J^on Biapital groove pro- 

< 1 ) Cleaies a double groove (Fig 5, 

ETooieS a PR n" ‘^“^le b.cipitli 



h^ "1th multiple circular areas of rarefaction in the 
lateral humeral head d, Examination 6 months later 
reveals increa^ in multiple areas of rarefaction m the later- 
'll portion of the humeral head 

This case illustrates the fact that the defect or 
fracture wiD occur on that portion of the humerus 
which comes in contact with the glenoid hp at the 
time of dislocation The contact pomts between 
the humerus and the glenoid lip are determined 
by the amount of rotation of the humerus In 
external rotation the greater tuberosity will be 
involved In complete internal rotation the latero- 
posterior head of the humerus will be involved 
The following case illustrates the sheanng force 
the glenoid hp may have when it is impmged on 
by the humeral head 

. 1 “S'*? y^’^’ chrome alcoholic 

stoted that he had had at least 20 dislocations of both 
shoulders Roentgen^m of the left shoulder in extern^ 
rotation revea ed notbmg unusual, except possibly a smal 
circular area of increaMd bone density about 2 centimeTem 
m thameter in the mid^rtion of the humeral head vluch 
might have been attributed to bone island (Fig 6 al 
However, the film in internal rotation revealed a sheanng 

Case 5 J hi , male, aged 28 years, dislocated his nght 
shoulder approximately 1 year pnor to his entrance to the 
hospital D^loi^Uon was corrected Subsequently he 
pauent complained of pam m this shoulder oTmovement 
In external rotation, roentgen examination was neSuve 

(Fig 7, a) Internal rotauon revealed a sheanng fracture of 

the latcropostenor head of the humerus (Fig f M Bmin 
ital groove blm revealed osteophytic changes overlapping 



imnra^irPw illustrating bicipitalj groove technique 

■mpracucable. (Courtesy Radiology, June,.i94i ) 


Dotted line technique has been discarded 
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lb* fran (Mf 7 ) Tboc cfau(n pratmUy •cruuat 

tcrpam at ao* mo t 

Cwb J J Bile, •fed fo>An, tud teh MbcWMid 
<l>kKiURi«a 4. 0J7 b) Tb* patlrat 

M tat wts (or jw LM taaniarDt en a irrM i k io lad 
kbni cm Fthrwj 4, gji), rm nM ihu tb* tirn obbio 
(nmetd«Hh»t'^*ioal3epi^ utxtnpieuijtbmtiat 
ud tbrre wm Birled lo« m hacilo* al (b* tfaeaUcr 
ptbsonlj hahfd U ibrioate ud reULloa (Flf t, ) 
Cot; EB (rBik «4(d je ) wt, eUrfooMd b«t IHt 
ilywiliW B i att mrtafBiB res «*kd >fl nfataatertor d»- 
iocalKe ^ tbe bmfw ta pvthJ inlrrul rattuoB tthta 
raUoe fnclirt ol tbe piaterirv perure <d tfa» fmts 
oteroBij u eS u iW (Uft^ratertar portloa f< tb* kv 
can] btad <F^ 4, SvibtaTtaot £!(■» tiia o\m 
pertAj ed >«« rrvMkd (ndiil tburcte el tb* (rw- 
BMti tcb rc«l(&*t fonotb delect iboox (bm lowth* 
cmtKtater a duefclrr b tbe UtereTKKtabr pottn «< 
tb* bamnJ hr*d tber* m oo mdeorc cl (ranni* 
tka(FV b d. 0 Tbe •boukier biBCtki* w kbla 
Boml Inuti \pfmnnll7 tbe retnl rout** *>■<<** 
rn n*( ck>o 1 ed 

Cu) K M 11 *fed jo Ten p hbdofy d 

dMbjBtmcUin|bttboti)deraaAr*dM cjS. ItbtTpK*! 
nlcTna icm daknUoa iTtc . o) Sab>eq«e«t felai* 
takcti Jidj 1, cij?, cDiJ Ocuber e^ 9i\ mralrd 
Birlrd ■irif** m rsnlKtino b tbe bcnJ pi>>ctaa «l tbe 
head d tbe tnenH ilb teadeorj tnud OBi(ier««»on 
ddm (F>t o, c. d) 

( \k 4 g C ( M mk. *fcd 66 Tnn, coopbbed <4 
mm ce Bmcwvsl cl tbe rirtt ^hnnider Then •• •» 
u 4 er> of pfTTloca triBat* RooTwv Qa* n exteml aad 
Bterw roUDCB era >efUi\ Bicriwul erom blai ra 
f*U BU*U tm d rarebctKm bradenaf tbe frrvre 
rtb tmktKj io«*id estn^Tt i*m*tbn 00 tbe 
medaJ bordee aT ibe from (Fj* b) 

Ctn C B Bik ipd 65 )en, p bteic*7 d 
bar*| tbm Ircai boew p jm ayn \l o lb* tne 
tbe tatjecl cot^dimed d occumml p*m *> tbe (bcMlfl** 
fri Ub ba UUoa d rndjrai LmBataa d 

tbe Wt ebiokJerao bcbeoirxg, w /rraled mlrn 
itropbr d tbe Id I dduad cad prcttnl mdec. Tbct* 
■* Daderat QsiUtua d tbe baaena to cbdoctm aail 
dtemil ■UerncJ roUtxm Rootj** fiJin* a atera*] ud 
tateracl roooon rnoeptiv BcIpeulptKn rteotpn 
^rm rrtccled uoieaj tcnrcrd talkp laatlteo tt> 
tbe b» T tDberoat) ob cm cttenrt t ^ fecactioB d 

lb«le<*eTtaberadt7betd(tn(tbeba3P>ti]{roes (li« t. } 


kimvuiv \ D COVCUVOM 


I Tbonngfa ajutonikal lMBlcd)(e b( rnjo} 
f{tc to bnin imdmUbdiaK 0^ cooipGcatLju k 
«bonldcr dbkatk)TO pthcn^ by nrtat gcju |p*«^ 
* ^ffchbittn. o{ duRmtkn tt ptrr^V'h- 
Uofbt fa •Mxuetitlt mwwwB inH bwit onM 
Mod bboutd be ghro to the iDRhutkbJuaiain 
ioonlrrt ppl idubfa Uxrarmk UMrnh 
oomrtJn* bad pmeetln* fwomit (ficluatioM 
J IMcct in t}te UirrofoAfrfar Itaid ot Ifa 
boisma, trufakfi fromrt of tbe jrnMfr tain 
odtT frattnm d the Wermatfrlw riraaJ E^ 
and arm la the UtoB) bead ol the bom 
axe aocne ol the ccanfJkaUom pwdiied vfih 
Inlemaxitericr dill oeatloosol the b menzL ( ^fa 
ca>e» ol poMln motlc pain, bWjJtal jiw 
roeoljrrDn(pM» bbfoJd be uien »he* rwttne 
filDB tall to rrvTal ■ y e>'idence ol i b B a anaSl) 
(Roulhte films lodode coe film la erternal n*»- 
tMd. tacoed is ertremc Intersal rotaiita ud * 
third 1 literal view) 

Tar too often posttraBmatk pain b cttrU^tw 
t pavticpdc Mate or antidpatloo cf ctenfeo^ 
th* 00 the port of the patient 
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BEADED WIRES IN CLOSED REDUCTION OF 
FRACTURES OF THE LEG 

CHARLES N PEASE, M D , F A C S , Chicago, Illinois 


W ITH the introduction of so called 
nonirntatmg metals there has been 
a great increase in the number of 
open reductions of fractures of the 
leg Simultaneously, there has been a condemna- 
hon by a few authors of all closed methods of re- 
duction of fractures of the tibia (i, 2, 3) The 
blanket indictment of the closed method is unfair 
as it IS sbll most desirable, and it is hoped this 
paper will prove such claims and offer a simple 
positive method for handling fractures of the leg 
A true transverse fracture of the tibia usually 
can be reduced by manipulation and held m a 
plaster cast, allowing early weight bearing How- 
ever, such management is not often possible in 
spiral, obhque, and comminuted fractures To 
overcome the diflnculties in maintaining the posi- 
hon of these fragments, beaded Kirschner wires 
Have been employed in conjunction with closed 
leducbon The beaded wire was designed by Drs 
JEM Thomson and C F Ferciot and consists of 
a metal bead five thirty-seconds of an inch in 
^meter which has been brazed on to a plain 
Kirschner wire Thomson and Ferciot used these 
in fixation of fractures after reduction had 
been accomphshed by opien operation, but in my 
^^^^nce opien reduction of fractures of the shaft 
of the tibia has not been necessary 

reducbon of fracture of the shaft of the 
>bia with the use of the beaded wires has been 
used in 19 cases, 7 of which had been compounded 

^ Fracture Couree of The Amencan 

o[^ Orthopedic Surgeons Atlantic Cit> New Jerset 


METHOD 

Before the initial steps in reduction are under- 
taken, a careful studv of the roentgenograms is 
most important The reason for this is to deter 
mine the shape, position, and number of the frag 
ments to ascertain the direction of insertion of the 
beaded wires 

With the patient on a fracture table and under 
general anesthesia, a plam Kirschner wire is drilled 
thfough the os calcis A bow is then apphed and 
fastened to the foot piece of the fracture table 
after which screw traction is apphed until the 
fragments can be gently manipulated into position 

TTie site of election for dnlliDg one beaded wire 
can be easily determined by palpating the end of a 
long fragment aided by the knowledge received 
from the roentgen examination However, the 
area may be selected by use of the fluoroscope 

The beaded wire is then dnlled into the bone A 
puncture wound must be made in the skm to ad- 
mit the bead, but it is not necessary or recom- 
mended that the incision be any deeper than the 
skin When the bead strikes the bone, further 
progress of the wire is naturally stopped thus m- 
dicating satisfactory msertion With this wire 
acting as a landmark the remainmg beaded wire or 
wires to be drilled are introduced alternately m 
opposite directions 

A Kirschner bow with a Thomson attachment 
or the double transverse traction bow is then ap- 
pbed and the fragments are brought together 
(Fig 8) A long leg cast IS apphed and after It has 
set tautening bolts (5) are fastened to the protrud- 
ing wires in order to hold the beads firmly against 
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be 


Dg 5 Female, aged 40 years a, Bumper fracture of tibia and fibula unsuccess- 
fully reduced and in a cast, b, reduction — 3 beaded wires, c, end result 



6 Male, aged 58 years a. Compound fracture of tibia and libula with massive loss of soft 
parts, b, reduced — 5 bended uircs 3 of uhtch are in turn wared to a plain ‘U” bar incorporated in the 


7) The wires are then directed through 
( , ^ holes and the tautening bolts are at- 
thi' ™ wires on the outside of the bar Bt 
s means it is not necessarj' to use counter pres- 
e on the cast by the bolt w'hich allows the re- 
plaster over the denuded area so that 
we wound may be dressed 

reduction roentgenograms are made for 
adc e>f position and, if there has not been 

tinn^'tu^*^ transverse traction at the time of reduc- 
Iti.i’ ®’eck can be taken up b\ the screw' in the 

tautening bolt 

fitli necessarj' to applj skin-tight or snug 
ug casts, but on the contran a generous 


amount of padding is recommended which allows 
for possible swelling of the extremiU The quan- 
tit> of sheet wadding used does not interfere with 
the immobilization of the leg Although the func- 
tion of the cast is to support the extremity, this is 
not of primarx' importance The salient point is 
that It sera'es as a reinforcement against which the 
tautening bolts maintain continuous opposing 
traction of the wires The fixation, thus being 
against the bone, the cast is not necessary' for 
maintenance of position of the fragments 
After recovery from the anestheUc the patient 
may be ambulatory and leay e the hospital Weight 
bearing with crutches is permitted After 5 or 6 
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Jomlat purpose* (i) to qalrt tppretie ittl i > -e pa- 
tIcQU fo tb>t ipliul UKStMla amt be tndoced, 

S to nppinnntt faudemate tp&l utettbah, 
to qdet padctiU vbo beoune ipprebcni l vc or 
nancated dariog opentkn, aod (4) to prokng 
u>e«tbesk. 

SIblej tfid Tticihj tbo recrntlr ltt\T Echocilrd 
the im of tntriTeiURs urxtbei^ in conisiKtbn 
«Ith ipfiul tnotberia. STble}* en^iervTU pento- 
tlial aoifinm u tbe In tr i v e u i jui imenbetic. He 
ued a \ -ihaped tube lo that phyikiiogk*! — 
aohrtkn ndsbt be tdmloUterea cootlmtoailj Tbe 
aofatko of peototbal todhim wu admiuhteied bj* 
Eoeans of a jo cubic centimeter crrbge, vhi^ «m 
attached to tbe other am of the \ tubl^TbiapCT 
mlttcd tbe author to admhilner the KfinloD cf 
pentothal aodlaia Inten u htentl) in or d er lo keep 
tbe patient aoestbetlzed or In a aeniktiipDroai 
atate throaghout tbe opention. 

In tbe hflrwb of an experienced anettbetbt In- 
tia\-eiK»i anextbesia and cyclopropane fahalatko 
anettbevia probabl) ate etpzal^ tathlaclory for 
oae In coohnctkiD with ipfoal aneatherfi. Both of 
these melbods permit tM admlobtradon cf an 
abtmdaot amoemt of wrygeu and both npplaot 
the defidenefes of cphiil anesthnb. In fa^ too 
per cat oi y m on be adokittered la can in 
which pato^ aodhuD b admlsbtoed btnve 
nouly AccordingtoWIgia balascedfpinalanev 
thrak pocaean & foOcrwlat ad>'aDtafe« (t) the 
patlat b more comntetelv under tbe ccntrol of 
tbe anmbedrt, (r) w peychlc (acton of appre 
bentlao ntlenm and undue rdmnbtloa are 
completely aIla^'ed, reapfiatloo can be con 
trolM b> tbe admuiStratloo of oxygen, (4) tbe 
blood pTCtnrre and polie remahi more stable than 
they do with any otW metbod of anertbesfa, and 
(5) complete re^axatkn can be obtained wftboot 
the admhibteTlog of large doaes of tbe tpfatal 
anesthetic 

When pentothsl sodhnn and cydopropaoe aie 
sdmlnbtered by tbe (otrarenous and Inhalatkaa] 
methods rapeclWriy In conjunetkn with spfanl 
anestfaesla, pentotbal sodium has tbe foOcwlBg 
adyantages (i) It b Dooexplosrre (1) h appeab 
t tbe patknt as tbe use of the anestbrtk mask 
can be eilmhiated, (3) hj ctloo b more rapid 
tKan tha t of cydopTopanc (4) It (acilllates ouda- 
talnlng s Ttiy irit plane of inmesia in cases In 
which this b datable and (s) it appears to ccs>- 
trfbote definitely to tbe aOe^tkn of postopeia 
dre shock- 

Acconflng to Keea, the baibftuiates have cer 
tain (fiiadvantflges aba used In conjunctloo with 
aninal anesthesia. Of the dbadranOTO Ibtcd bv 
tbb author we may malkm tbe fofletwing (i) 


rii^tus occasiteaDy nny ceuir h ojo in a Ktli 

^ poht^ 

ctmpflcaiioeB may be toertased, and (j) as hub- 
tumtfS art detcnicated chiefly In the Crei thrr 
sbtxU not be adrmntaeted b cases of ertendre 
dsmaio of tbe Hrer Recent bvesttgidco (i to), 
bowt\Tr has dernoostraled that pcntotkilicdina 
can be adminlstmd safely fcn cases b which Term 
hepatic deficiency fa presenL Our crperfcace b- 
dlcatts that tbe Incidence of puhnoryccKEp^ 
tkns Is no grrater b cases b whkh pcatotlolio. 
dbmUadmbbtertdblravcncnsly tonpefeant 
spinal anesthesia than it b b exta b akich b- 
halatioQ BDCstbesia fa used for thb pvpoic. 

The advantsgts and dbadrastaga cf irfBal 
ancsthnla are well known. U the snesthethtb 
skilled and if safe doKS of tbe anesthetic agent uv 
mpfoyed- there sbooid be llttie dan^ cf respfn 
tory parajyiis or of a decrease b the bk»d fns- 
furt, bat nausea, wnl tln^ and tctcUot tn- 
quotly cannot be pt e v ented or cooljoQea b 
certain cases, dlfheui tin arise wbrs h b Dccmuy 
to prefenf the opmtiao or wba tbe opmtm 
pr ccedioe bvolm tlssws cr ornns dtsated 
above tbe phnoed Irrd of ancslhesk. Thor ££> 
cdtles frequatly oecesiduu the ise cf supfis 
mntal aoesthen but ctotbuom spbal sms- 
ibexb bu tended to abate tbe need (or cen erra 
t>m duratbe cf ancstbei^ b ke| or potediaSy 
kng qpentlom. If o wrrer btrarenoos loesthe- 
tia also may be used adnntageoasfT with con- 
tbooos Sff:^ anesthnb. 

Id asesb which b tra venous aacsthesb b uwd 
b rcn)unctioo with spinal anesthesia, the intts- 
venoos anesthetic sbouid be admin hi ft cd ok 
tioQsIy ai tbe spinal aneUbcib will have cscsed 
acme depmakn and wllJ hare baeased tie ms- 
ceptlbffity cf the patint to other anestMic 
igats tn order lo prevent emcAkntJ «ib tgrb 
anees and nausea, U»e btri enous anestietk 
ibouJd be i rlrTwnfaj fTTrl bcfcre the facUoD fa 
made 

It has been said (7) that in order to (acS^te 
opentioDS on tbe cola It fa tbe anesthelfat'i re- 
spcoifbfflty to prevent acflbg of the 
b BO (ar as it b po«Jblc to do ao br teepfag the 
patiat from itialning Sffna] anestheda fa *« 
of hit most -ahjablc afafa b acccmpffahh^ Iha 
and If It cannot be accotnpQsbed with irfnal aoes- 
thesk akcK other methods must also be as^ 

During tbe past 5 years we have bea laing 
canbtnatbo of spinal anesthesia sod faUsva^ 

anestheik for opmlioni 00 the coloo. PaWt^ 

Bodhun has bero admlnivteTed bua enensiy SJ" 
procaine hyelrochlofide or mettcsine has ten 
admbfsteied btrmspfnaBy 
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ployed are shown in Table I It will be noted that 
the ages of the patients were practically the same 
in each group The technique of mtraspmal injec- 
bon was the same m all cases The average 
amounts of procaine hydrochloride or metycaine 
mjected mtraspmally were as follows 1279 milli- 
grams m the cases in group i and 132 2 milh- 
grams m the cases m group 2 ^ The average total 
dose of pentothal sodium admimstered intrave- 
nously in the cases m group i was o 919 gram All 

of the operations were performed by one of us 
(Mayo) 

The average duration of anesthesia was 69 3 
nunutes in the cases m group i and 66 9 mmutes 
m those in group 2 

The mcidence of postoperative pulmonary com- 
plications was practically the same m the two 
poups of cases (Table I) It wiU be noted that 
two pulmonary complications, namely, atelectasis 
and pneumonia, occurred m one case The corre- 
spontog madence of postoperative pulmonarv 
comphcations tends to confirm the frequent obser- 
vation that the mcidence of these complications 
depends upon ^e type of operaUon and age of 
the patient rather than upon the choice of anes- 
uiehc agent or method 

hlS® systobc and diastolic 

61 ^ pressures, the average pulse rate and the 

“ detennmed before 
Gyration and at vanous mtervals after operation, 

It will*iw and TV, respectively 

of m the two groups 

3 te^^ operation Dunng the first hour 

pres^um w decrease m the blood 

P^ure was de^itely greater m group 2 than it 

e^,n W “5 ' Although^ differ- 

abk tomr^^"^ pressure may be partiaUy attnbut- 
mtravpn ^ transfusion and the 

m ^ the cases 

be mven V ^ that much credit must 

Pentat^^i intravenous admmistration of 

Sioi^ the contmuous admmis- 

irauonof K^ percent oxygen 

aft« °°ted that immediately 

tohcbl^^^°'^ average decrease^ m the syl 

2 than 1 1 I'^as greater m the cases m group 

after ^ Half an hou? 

tohc ^’^^I'age decrease m the sys- 

23 r S milhmeters m group i and 

averane^Pr^^ ^ ^^ter operation the 

and fg o "t 1 millimeters m group i 

'Ajti, ^ Ifimeters m group 2 However, the 

“’atmni o^Son"' “'““<1 Prasure is bastd on the rending 


TABLE IV —RESPIRATORY RATE IN CASES IN 
GROUP I and group 2 


Time after 
operation 

Group 1* 

Group 2f 

Cases 

Avera^ res 
puntorv rate 
per minute 

Cases 

Average res 
puntory rate 
per minute 

One half hour 

86 

30 9 

90 

21 3 

One hour 

t >4 

30 8 

91 

30 5 

flrat day 

too 

19 S 

95 

20 5 

Second day 

09 

20 r 

94 

20 6 


luncuJn ((ith S^bTun^S was used m con 

iunt^^on'‘,^ftg^.S^‘“tS’ “““■e.la was used ut con 

average decrease durmg the first day after opera- 
tion was approximately the same m the two 
groups of c^s, that is, 6 s milhmeters m group i 
and 7 4 mmimeters in group 2 » p 

As was to be expected, there was a concomitant 

rm operafaon 

(Table III) Half an hour after operation the 

average increase in the pulse rate per mmute was 
2 3 m the cas^ m group i and 12 in the cases m 
group 2 One hour after operation, the respecUve 
increases were 14 and 8 2 When blood pressure 
falls, the expected physiological respond is an 
mcrease m ^e pulse rate This r^onse wS 
observed m both groups of cases but on the first 
day after operation, when the average decrease m 
the systohe blood pressure was approximately the 
same m the two groups of cases, that is, 6 c mm 
meters m group i and 7 4 millimeters m group 2 
the average mcrease m the pulse rate per mmute 
was 4 3 m group i and 13 8 m group 2 vana 
tion of the difference m the average pulse rate m 
the two groups of cases persisted for the first a 
days after operation This indicates that the vL 
eral condmon of the parents m group 2 was le^s 
satisfactory man was theuondiPon of the patieSs 
in group I We beheve that the more favorable 
responre of the pulse rate m group i is attnbuta- 
ble to the use of pentothal sodium and to the 
improvement m the treatment employed imme- 
diately after operation 

The important differences m the two senes of 
cases were m the mcidence of nausea and vomit 
mg (Table I), m the duration of the penod of 
recovery, and m the mortahty rate In hroun t 
10 per cent of the patients had nausea durmu or 
after operation and 8 per cent vomited, whUe in 
group 2, 38 per cent of the parents were nauseated 
and 36 per cent vomited Such a reduction m Se 
madence of nausea and vomitmg is of 
importance not only from the standpomt of Se 
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casfort bnl tlio In iidOutist tbe mr 
geoo > wort, p tcv cndop of ioCIng ot pcritocmuii, 
and IcMeak; the ttnln inmn the vound. 

The iharter dontkn ot the period ot r e tu tct y 
from Ukeothnh fai (louu i U another dUfferatoc^ 
vhkh h doe aliooct •01^5’ to the me at pentothu 
•oifinm vlth ipoul asettberia. Is rroop 1 the 
padenli were ante oa as aTertfe u rj sdDnm 
after op era tioo vhSe in frocp i It wn 45 mfaiutea 
before they respooded. A tbartcT pei^ ot le 

S 'lofrratadmitaxe ofcotme tn render 
pauoit more co-operalive and aim In 
a more rapid return to normil cd mnacle 
tooc and other p^-iAok^icaf procean. 

Hcpwever ooe at the moat atrUnf dfgetencca In 
the tvo aerki Li Is the toortallty rite. Infronpa 
It waa II per cent while In group i It w»i oohr 
5 per cent ^\’beTtaa we realUe that the other dlf 
lerence* tn the treatment at theie two froopa at 
patlaitaaretlfnlficist^aefed that the comuna- 
tloQ at IntraTrnota ineMhesIa with (ptoal aoe*- 


thoh la of n a ra m o ont hnporujKt U pradochf 
theat faeotiUe reaulta. 
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INTRAVENOUS AMINO ACID ADMINISTRATION IN 
SURGICAL PATIENTS USING AN ENZYMATIC 
CASEIN DIGEST 


CLARENCE E GARDNER, Jr , M D , F A C S , and JOSIAH C TRENT, M D , 

Durham, North Carolina 


M AINTENANCE of an adequate pro- 
tein intake in surgical patients is 
necessarj" for proper wound healing, 
for replacement of tissues lost m 
meUbohsm, and for the protection of body tissues, 
particularly the liver Because of the relatively 
small reserve of protem available for this purpose, 
senous protem deficienaes may develop fairly 
quickly in those patients m whom feeding by 
mouth IS either impossible or unwise The fre- 
quency and seriousness of these defiaencies, re- 
sulting particularly m hypoproteinemia, have been 
repeatedly emphasized 

Efforts to preserve mtrogen equilibrium by 
parenteral protem admmistration have occupied 
the attenbon of numerous invesbgators m recent 
years, and it has now become possible to mamtain 
mtrogen metabolism either by plasma infusions or 
by the intravenous admimstraUon of ammo 
aads Plasma transfusion is a hfe-savmg proced- 
ure when acute reducbon of plasma volume occurs 
such as m traumabc shock or burns The use of 
plasma as a nutnbve agent, however, is imprac- 
bcable because of the large quanbty necessary for 
such a purpose (In our cases, the quanbty of 
plasma recovered from approximately 2 liters of 
blood would have been necessary to supply an 
amount of protem equal to that given each da> as 
ammo aad ) Furthermore, plasma proteins are 
less sabsfactory than ammo acids for nutnUon 
since they arc not available for ublizaUon by the 
bssues until they have been hydrolized 
Elman and Weiner (7) were the first to give 
ammo acids mtravenously to human beings The}' 
demonstrated satisfactorily that a mixture of 
ammo aads derived from the acid hydrolysis of 
^^^n to which tryptophan and cystine had been 
added was ublized by the bod\ 

, Vie mixture of ammo acids — amigen — used in 
this study was prepared by the enzymauc hydrol- 
yis of casan Tr^qitophan and cy sbne are not 
d^troi cd bv the enzymes and need not be added, 
hus considerably’ lowenng the cost of manufac- 

t)cpartracnt of Sur;pir> Duke University School of 


ture The mixture is a complete one which is 
nonanbgemc and which, as the sole source of nitro- 
gen m experimental animals, wiU support a normal 
rate of growth (17) 

We have administered the ammo acid mixture 
intravenously to a senes of surgical patients 
(chiefly postopera bve), receivmg no other pro- 
tem Included in this senes were pabents with the 
following condibons appendiceal pentomtis, car- 
emoma of the stomach, gastne reseebon for 
duodenal ulcer, perforated pepbc ulcer, ruptured 
ileum, intestmal obstrucUon, caremoma of cecum, 
and polyposis of the colon In this study it has 
been our purpose to obseri'e the effect of such 
injecbons of ammo aad on the chnical course and 
on the plasma proteins and to deternune the 
safety of the procedure as judged by reacbons and 
compheabons 

The ammo acid mixture has been supplied as a 
powder or as a sterile 10 per cent solution m hter 
flasks IVhen using the powder our pracbee has 
been to prepare a 10 per cent stock solution in 
freshly distilled pyrogen-free water which is then 
sterilized by passmg through a Seitz filter The 
solution for intravenous use was prepared by add- 
ing 300 cubic cenbmeters of the 10 per cent stock 
soluUon to 700 cubic cenbmeters of 10 per cent 
dextrose m sahne When usmg the 10 per cent 
solution as supplied by’ the manufacturer a similar 
dilution was made One hter of this 3 per cent 
ammo acid solubon was then given intravenously 
as rapidly’ as it would pass by’ gravity through a 
20 gauge needle, the average time of injection 
being about 60 minutes Two such hter infusions 
were given daily to the adults m this study while 
children received i liter daily 

REACTIOVS 

Three hundred and sixty -two intravenous infu- 
sions of this mixture have been guen to 30 pa- 
bents as the onh source of nutnbon oxer an 
average penod of 7 day s The longest period of 
administration was 14 day s, the shortest 3 day s 

We have obserx'ed 3 chills which were follow ed 
bx a temperature elevation and 1 elex’abon of tem- 

7 
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pentore vltboot diHI or iub}ecthv <&ioo<Bf<itt. 
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most of the patients immediately foUowmg oper- 
ation large nitrogen excretions (in one case 25 
gms in 24 hours) made it impossible to attain 
mtrogen balance on the doses of ammo acid 
given (Table II) 

Although aU mjections were given as rapidly as 
they would pass by gravity through a 20 gauge 
neede, the ammo acids were not spiUed into the 
unne m significant quantities Estimation of 
ammo mtrogen m 24 hour speamens from most of 
the patients studied in no case gave readings 
higher than 400 nulhgrams of armno acid nitrogen 
m the unne per day The average excretion per 
day was 163 milli grams 

Evidences of serum protem regeneration follow- 
mg intravenous ammo acid admmistration has 
been proved m dogs by Elman (5) and also by 
HTupple and his co-workers In our patients who 
were not nmnmg fever, we were able to demon- 
strate a nse in serum protem in the blood when 
ammo acids were the sole source of mtrogen intake 
as shown in Figure i On the amount of ammo 
and used, we were unable to demonstrate a nse in 
serum protem m those whose courses were febnle 

OBSERVATIONS 

Our expenence indicates that this ammo acid 
solution prepared by the enzymatic hydrolysis of 
casern may be given mtravenously without signifi- 
cant reaction to surgical patients and that it is 
retained and apparently utilized by the body In 
afebnle patients when it represents the sole source 
of mtrogen replacement, nitrogen balance has been 
attamed and defimte regeneration of plasma pro- 
tem has been demonstrated 

In all cases adequate amounts of glucose must 
be given along with the ammo acids for their 

s^nng” action of the protem Without carbo- 
hydrates the protem admimstered may be used 
solely for energy and in addition tissue proteins 
also may be broken down and used for this pur- 
pose With glucose, mtrogen which would other- 
wise be wast^ is retamed In regard to the quan- 
tity of ammo aad adrmmstered, we have arbi- 
given 60 grams of ammo acid daily to 
adults and 30 grams to children This is more 
than the minimal basal requirement of protem 
^stoated at o 5 gram per kdogram but is prob- 
amy less than the usual needs for postoperative, 
jcbnle, or acutely dl patients Our practice has 
ocen to give 70 grams of glucose with each 30 
grams of ammo acid, this is a mmunal amount of 
glucose to act properly as a sparer of protem If 
tue glucose is to serve as the only source of en- 
®fgy for the patient larger quantities become 

necessary 


o«s 



Tig I Chart showing the average daily plasma protem 
and the hematocnt ui 7 afebnle postoperative patients 
each of whom received 6o grams of ammo aad daily as 
their only source of mtrogen mtake 

In patients with fever, huge amounts of protem 
and glucose are necessary if the patient is to be 
kept in positive mtrogen balance To prevent 
wasting of the body tissues m such patients, it 
may be necessary to give 2 or even more times 
the quantity of armno acids we have been giving 

SUiniARY 

In 30 postoperative patients m whom feedmg 
by mouth was impossible or unwise a solution 
contaimng glucose, vitamins, sodium chloride, 
and amino acids prepared by the enzymatic 
hydrolysis of casern was given mtravenously as 
the only source of nourishment over an average 
period of 7 days 

The solution was found to be nontoxic It 
could be administered quickly and ea^y Al- 
though given mtravenously at a rate of 30 grams 
of ammo acid per hour it caused no sigmficant 
reaction and appeared in the urme m insignificant 
amounts In patients in whom excessive destruc- 
tion of body tissue was not present evidences of 
plasma protem regeneration and of positive mtro- 
gen balance were obtained 
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SURGICAL GLOVES AND WOUND INFECTIONS 

LYLE A WEED, Ph D , M D . and JESSIE L GROVES, R N 
Indianapolis, Indiana 


U OTIL about 1890 all surgical opera- 
bons were performed with bare hands 
Holmes and Semmelweis were among 

served to the hand! 

servM to the organisms of puerperal seosis 

a feet wbch has been demonstrated over^n?ovS 

Hoisted and otherm 
the 1890 decade, the use of rubber gloves has be 

tiZqJe as a 

IS wound mfection Their use 

to ih 'n\Tmat! 

foniiance^f^r^^ri^“r°^’ "^^P “ P^”’- 

siibipptf ^ surgical procedure may become 

pi.«» A .Kgh'^r 
too. .. .L„ Li“rz„5, 

historical 

a S'o?prot°^sf been 

Atfii^Mi^i ° beginmng of surgerv hanHUnrouTi, empnasmed thi 

At iirst It was accepted as a normal nst ° ^ those concerned about the fi 

orMfoier.^ 

amined Their mcmLf pi. P _ nts so ex- 


disinfectant into it in the viamty of operation A 
^lution of phenol was used for this^purpose m 
most operating rooms However, by aboTt So? 
surgeons were being impressed 4 h the im 
portance of the skm as a possible som^e ^f 

thfrs?“ L f demonstrated 
j*at staphylococci occurred in sPtch abscesses 
The importance of the skm as a source of mfSn 
was agam emphasized when Robb and SisS 
m 1892 showed that it contamed both stanh^ 
ylococa and streptococci as common inhabit 

ma“y oto “”*™ed by 

Park recognized the fact that infecPon could 
ai^ probably did come from several sourc^^ 
Among the possibilities he listed as "the prmcip“l 
sources of contact mfection (i) skm anTw 
(2) mstruments, (3) sponges or their substitutes’ 
(4) suture matenals, (5) the hands of the surgin’ 
od his assistants, (6) dramage matenals ('7') 
dressing matenals, (8) miscellaneous, e g drons 
of i^rspiration » He emphasized thaftte 
hands of all those concerned about the field of 

oneratirm sL/miIA Lp r..n , . dicia 01 


healing was m^P m infected wounds, 

smaller if bacte^^^*^ ^ resulting scar was 
'^°und Since ^fp eliminated from the 

were brought abo^h°^i?°^ putrefaction 

air. It was “"a pL^pbactena present in the 

Ufganisms mfectina ^be source of 

aidered to be essenhali”'^”'^^ ^ wound was con- 
dead hssue as culture tube with 

eould bnng aboni % ^^'^-ate upon which bactena 


amined Their msight rntr^im^orS^i^e S tte' 

skm as a source of organisms is portrayed hv iLp 
statement ■•We have L s„„ an/abSe 
Of rendermg the field of operation entoeTy frS 
from organisms, owmg to the impracticabihtVof 
destroying them in the superficial layers ^the 

sSed m^iSor-'M than McBumey 

stated m 1898 My conclusion is that the real 


SSre”^^boutfr=r:^^^^^^^^ stated m 1898 “mV co=nTtha^^^e™^^ 

pSi^n^Th^etr ““a" bacteTSSfe of Ta'cal^ Son' whT“' deliberately S 

^^sed to the at mfeSon'"'"^ '‘“d handles them nerfppt, ^tenals 

uatural conseoupnA t ^PPeared to be a 

development o1 sueb p ^ °rder to prevent the 
advisaMe to stenhze considered 

. th. D be air by spraying a suitable 
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j . j, — wuu uses periect matenak 

and handles them perfectly is to be sought eiSS 
in the skm of the paPent or m the handf nf 

directly concemed'^m the opemW’ MsS 
^ter does not claim that atmosphenc dust m 
free from harmful germ life, but L does ttrt 
that, climcally, no evidence exists that such dust 
causes wound mfeePon ” Bovde enm^ p j ^ 
1899 that “the air of the operabng rcS^'fK^^ “ 
means free of pathogemc orgamsL, tTough'^t^^ 



SURGERY G\'NECOLOG\ AM) OBSTETRICS 


bu ptobiUy been %DgbUy eagjmtti He dU 
not couldeT the inlrodBCtlcxi d rubber 
ekoc mffidfnt to lotve the probfcm, for be wrote 
‘T\ehore detmed oarbtttb ^ « enrcfoB) to 
OK tbe gloTts ks wu opi»t idtboot tbcm. 

B necemry u gtorcs nay eccideotiBy be per 
fonted during oneratloo. The tae tk cloth 
^cTO wo dBcrcdJted by Lockett ubea oU. 
*Tbe results of the sborc erpetboenti Kem to ca 
to pco\‘e tbe abuhitc tneSct ar cr d cotton 
both in theu origins} state, and when puaffined 
ther fall to pr ev ent tafectfoo from tbe hands, 
'niibe tbe use of riom bad already become 
routice In man) pa^ct, kat&fig KJTgtons esn- 
tfsoed to emplane the^ [mportaoce after tbe 
turn of the centmy Burfoed wrote that the 
operator*! bands are tbe most dangeroos toorm 
oi hdecxko during cperatkxti b tbe toon ac 
crpted view at kw to Amerka. It see ms coO' 
dushx that tbe operatorii hands are nure 
dan ger o us t tbe patknt than the patient ■ own 
lUiL (pL 614) One having an blectkn oo 
the oc tbe hand la aot Jttsd&d (r opemtfng 
rridk It fasts, ecen thoo^ tbe hands are co rere q 
by doves, boatae of tbe rhk of tearing tbe 
and fesksge late tbe wound. Tbocau earnU- 
eted gioret ta haring an (adbecx eihx to tbe 
aurgeoo when be facrtknsly remarked Glorea 
for tmknowo aKbtanta are oceUeat, ct tbe asre 
(d tbe licKTd hands preveab awistaBts from feel- 
tag imprikd to feri tbe patkut's pulse or open a 
dw or window daring the trying rirMtodea of 
any kug o p er a tkta. Brewer aau that far 
tbe most Important change hi oar techoica wfakb 
resulted from exu bacteriMoglcal experiments was 
tbe adoption of tbe robber gioves. 

It was cpHce natural, tberefore, that tbe Inter 
est ^loold chan« from chemical steriHaalion of 
ah to preopenove perpuadoD of tbe bands of 
the atn^eno and the skin of the patieoL hlanr 
metliods of skin sterOixation were tned, but ncr 
emk chiorVie appears to have been a tavorite 
with fttat tnanv The majority el sods t«cb- 
nJqoft, Dowerer fnvohtd soroc cotnbbiatkw of 
washing with soap riniiiig with ether or akobol, 
washing alth bsdikride of meivuiy and gain 
rtnttny with slcoboL ScsDC opejatms abo rm 
ployed potassium permanganate and osaOc add 
(11) In due lime It was dlacwered that tbe 
cbemkaJ irtalments empiojTd were not as prac 
ticil as had been beilrsrd, partly treame th* 
wJntiocii were inJoriotB t the hands, partly be- 
cause they did not sterHue the wirfaces bi 

. . ..i 

In 1839 Hobted reported cm tbe use c< robber 
gtovestnsnnwy Xlbetber this was actoaHy the 


first appflarioo of such a teehnlmie nny be dc 
haled hut a nierature seanh has 
Ush any other pcicrity nithha fewyeanBajy 
ty pes cd |lom were being adrocatfd fcr Me fa 
nrgetT Some were lOk, scene were cottem, tad 
oibes were leatbcT tome were ruliler riom 
Withcct finger tips and some nrpta^ d* h^ 
fin^ dps with thin rubber fii^ cots. B«iew 

of the growing bdief that rsjKge 0/ hacterfi fnm 

the sonecoS bands to \ht wuoads ndgbt Uke 
pkee through the listh gicra, attenpts 
made to I mpr e yj te them with parafEa k jiki 
Critic*} barteTWogfcil tests, hemera ibnnl 
this did not make them entirriy Im po r k m (g'l 
There was, lljciefaee a grsdtnl adoption of tsb- 
IwT as the only safe operxdre gkne to prereet 
wound laiectkm. 

By about ipco rubber riom were h cer u pgi 
use fat Use better bospitab and pcirste practice. 
Hostler tlwre were many «‘t«lTTx of grrsliy re 
chard incidence of bfealoos by dotk 
glores (curlCQ cr iQk) Sbet Du idscb* (iS 9 ) 
bad ilwwD. that iDstniaxnts coold be laUdK 
toril>’ prrpsrid for opera the week by briSrg. tie 
metbod was urtcmstkaliT QWd far ortT a rfag the 
riovei, wbrlber they were cf ruborr or detk. 
Many ssrgeooa, however nei eTTe d dadeal 
tterdialkia, tmmllT witii bdaiaride cf ujCi c u fT 
Curiaafy c3>ou|h. In a gBen operadog team ft 
wu castomary for only port of the lotBridnab to 
wear gtovea. In some cnaet the wageous were 
the glws, la otiwTS the taabtaals wore theta. 
Bkiodgood In 1S96 (j) has hero aedhed with 
bring the first to re q dre all asristaats to sear 
fkjres, but tbe practice was not unifcralT 
adopted natilacsQe rears later McBorse} chhns 
HaJsted required hb aabtanls to car tbroi o 
e*ri> aa 891 but the writings of the latter b 
1891 891 chj not raenlioc It. Maav objected to 
gloves aa they interfered with the tactile dtaio- 
nstioo coQSMcrrd the nreenok best aaiei 

The adoptjoo of the ruhber gVjrt u a ttaadaid 
mn of gocri surgery wis a very slow w«ei»- 
uTiOe some were rcfcclaally aceerriag thffl ® 
their merits, others were l ecogn farn g crftafc fe 
berent dangers in their nse. As early as iw 
Borfe pointed out that even with the me of 
sterile rubber glos-ei It wu stID oectmrt W 
deaase tbe hands jeat u carefoDy u wrtWJl 
Ibem. He said, “This b necauTT u|iov»=^ 

acddeataHy be periocated during <^»stl^ w 

also emphasbea that “the adraatige* d n M*T 
gtoves in sorrety are first prc<ectlcm of wo«n 
against Inlrctkm frtm operatoe > band^ w 
emd, wotemloo of operaioc 1 bands igiiaJt towf 
tkn uocn wounds. 
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Since the turn of the century, rubber gloves 
have gradually become an integral part of op- 
erative surgery in all reputable hospitals The 
preoperative preparation of the hands has also 
contmued as a part of the technique to lessen the 
hazard of infection from accidentally tom gloves 
as pomted out by Bov& There has gradually 
developed the relatively uniform method of auto- 
clave stenhzation of the gloves in cloth packets 
Thej are now usually wrapped individually and 
arranged for convenient aseptic manipulation by 
the washed hands of the one to wear them Pre- 
viously they were boiled in 5 per cent sodium bi- 
carbonate solution So long as the gloves re- 
mained mtact, the chances of infecting a clean 
surgical wound were minimal The importance of 
the glove today is certamly no less than in 1901 
when Burford wrote “Do our wounds heal better 
and more quickly with gloves than without? I 
can answer most emphatically that they have 
done so m my expenence With McBumey, I 
can say that I beheve there is as much difference 
m the heahng of wounds made with and without 
rubber gloves as there is between heahng where 
the new method (antisepsis and asepsis) is and 
is not used ” 

The use of rubber gloves has not completely 
elumnated vforry from infection of clean wounds 
IVhile many surgeons deny such developments 
occur m their practice, Meleney has pomted out 
that an unbiased cntical analysis of the records 
will usually surpnse the surgeon m charge How- 
ever, he was of the opimon the infections came 
duectly from the respiratory tracts of the op- 
erating persoimel The extensive work of Hart 
has also emphasized the air as a source of infec- 
tion in clean operative wounds On the other 
hand, Devenish and Mills defimtely traced a 
senes of wound infections to one surgeon who 
was persistently perforating his gloves dunng 
operation Still more recently Hirschfeld has 
emphasized the hands of the operator as a source 
of infection 

It thus appears that, as far as wound mfection 
IS concerned, saentific thinkmg has completed a 
75 i ear cjxle Durmg the time of Lister emphasis 
was placed on air as being a source of infection 
Emphasis was then (1890-1910) changed to the 
skin of the patient and the hands of the surgeon 
In 1898 Mikulicz commented, “The r 61 e of the 
oir in operative infections has been greatly exag- 
gerated since the beginning, espeaally by Lister ” 
Wth the more recent work of hleleney and Hart, 
fesulbng m the development of ultranolet ir- 
radiation, emphasis has agam been placed on the 
''W During the past few \ears chermcal stenliza- 


tion of the air by means of aerosols has been 
rapidly advancmg It appears now there is a 
definite need for stenhzation of the hands since 
rubber gloves are easily and unknowmgly per- 
forated dunng operation 

EXPEKTMENTAl 

Dunng the course of some investigations on the 
bactenal content of the air m the operatmg room, 
recently reported by Rice and associates it was 
decided to detemune the mcidence of perforated 
gloves used m the Central Surgerj^ of the Indiana 
University Medical Center 

In order to be fair to the surgical staff it should 
be emphasized that the data recorded herewith 
were obtained on gloves used by the entire per- 
sonnel including residents m trammg, mtemes, 
student nurses, and other assistants common to 
the operatmg rooms of most university hospitals 
It IS the opmion of the staff members who have 
had extensive expenence m other hospitals that 
the frequency of wound infection here is not 
greater than that found in other teachmg hos- 
pitals 

The gloves were tested by distendmg with 
water and observing for leaks A more accurate 
but less convenient method was to distend the 
fingers with air with the glove immersed m water 
and observe for bubbles It is our impression this 
method is more certain to detect very small holes 
However, because of lack of time on the part of 
the help responsible for exarmnmg the gloves, the 
exammations were made with water A record 
was kept of the total number of gloves used dunng 
each operation, the number found perforated, the 
nature of the operation and the name of the sur- 
geon m charge Data were kept for each opera- 
tion, irrespective of the type or importance or the 
number of gloves used 

The significant findmgs from data collected 
over approximately 20 months are given m 
Table I 

TABLE I 


Total number of operations (all kinds) 4,549 

Number of operations \nth perforation of one 
glo\ e or more 3,400 

Per cent of operations inth perforation of one 
gloi e or more 74 4 

Total number of glo\ es used 35,763 

Total number of gIo\ es perforated 8,103 

Per cent of gloves perforated 236 


Dunng the first 2 months the mcidence of per- 
foraUon was 32 per cent There were two other 
separate months when the rate was higher than 
that given for the entire penod, but these in- 
creases could not be traced to anv indmdual W e 
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not ctrtib -wtetiieT the rtdnctd Incidence 
titer the fint i ocotht obtrmtioci U due to 
lncTca<cd ctre oo the port at the totsict! cuff or 
vhetbrr the coloddence Is tcddoitsL Bj> the 
ntore iccortte method of the (lovTt 

with tlr u>d I m mcTring In vmter wn htve n 
tndoed 300 pain of new answd (ioTS and hare 
foDod DODc to be perfuited. 

^ c dcsiied to obtain atatlstks OQ the laddcnce of 
wotmd Infection UQOQg the padenti operated opoQ 
in this iufcery bat cenfolutko srfth theaometJ 
ati^ miphtsizrd tbe tbeoretkal tod practicai dif 
Boiltj In dofof th^ V,e believe do one factor 
can be taed ti t real index of mlfdrml mnnd In 
fcct io o. Some patlenU dereiop > kbrlie R*ctko 
or icucocytotls or both vithont any inMiy 
deiQoastrabie eridence of sreamd tnlectuo. Otheta 
srith obrioQi btfedioa Je t clup ooly a af^t Ino- 
peratore or leococytic reactioa or both. Tomaie 
cultwea of the sr wmds vooid be mcaaiatlcaa 
ilnce tbe smitce of oormal ihlo cmtifaa bacierb 
and tbe ahaence of frtrwth oq cnlrure mi^ mean 
either aterOHy or tKieiiouaaia doe t the ebem- 
tcal (a p re o per a dre prepuatim of tbe 
pntlenL It b eto cia a very cflmcult If oot (m 
pWhV txah, therefore to detenttfne ■ cnlaloMl 
lafectiarL Beatse of thh 00 re co rd na made 
the bw t i' t iir ^ of aoned faiiectioQ ihir 
hij: tbe period bvfaidi tbe fiovea nrre mmined. 

The work of Price Blrachfeld, and others httw 
abosm that many thoimnds of bactcrlt arc ptea- 
ent 00 the treraje hand after the aeaal mntloe 
preopentive preparation. U< hare confinned 
these dodliin in all etsentla] detalb (traprih- 
Qahed) PenontJon of a glare darinr operatkio 
ibwefore beromes rtiy ImporUnl- 1( one hand 
contained onl' jopoo bacteria nnlfonnlr <Ea- 


Iribated om the surface t drop of prrsrimiaa 
In the finger tip coold blfodnce a muiici 
ofbactrrk, Fcrtherriiore, ihbbptrt ifirteilrtJ 
tbe wound when the pwfoattd derre b to the 
hand ol the sortecn. The pnettaU baaortum 
0/ this b borne eait by tbe wort of Derealii and 
Mills. 

StntMA»T 


Data art pmented ibovtng the 
oerfonted gtoses In the Central Swjpt r rf the 
Indkfla Unkeralty itedical Center Tbe {»■ 
pemnee of perforated gioTes as a poolbfe loarac 
of bfertbo of the deu wngict] vocal h enr- 
pbaslsed, U c believe aoca method of coapirtr 
stcriBxation of the sniiace of the fantb show be 
a pan o( modem wrgery 
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UNRELIABILITY OF BLOOD FINDINGS AS CRITERIA 
OF BURN SHOCK IN RABBITS 

MILTON D BOSSE, M D , PAUL GROSS, M D , and MARION L HAGAN, 

Pittsburgh, Pennsylvania 


RESULTS 

The mortahty rate is shown m Figure i Four- 
teen animals, or 20 per cent, were dead 4 hours 
alter the bum Twenty-four more, or a total of 
54 per cent, were dead withm 24 hours Twelve 
additional animals, or a total of 71 per cent, were 
dead within 3 days Three other animals died c 
7, and 10 days after the bum 
Differences in red blood cell counts after the 
bum compared to those before are expressed as 
per cent hemoconcentration in Figure 2 Wide 
vanations in per cent hemoconcentration occurred 
at each period when red blood cell counts were 
made, but the majonty of animals showed a mild 
to moderate increase at the 4 hour period after 
the burn At 24 and 48 hours the red blood cell 
counts of the majonty of animals had returned to 
normal, and at 72 hours the majority showed a 
decrease of 10 to 20 per cent below the normal 
Only 4 ammals showed an increase in hemocon- 
centration of 40 per cent or more at the 4 hour 
penod One died withm 24 hours, while the 2 others 

latPr snnwpH n Hpi-Tonca "u . 


I T IS generally accepted that hemoconcentra- 
tion develops rapidly following extensive 
^perfiaal bums of the skin The degree and 
durabon of the hemoconcentration have 
f very important prognostic signs 

of death or survival The following expenments 
are prated because the results do not conform 
with those anbcifiated 

METHOD 

Seventy rabbits, each weighmg about 2 Lilo- 
^ms, were given extensive superficial bums of 
the skin while under ether anesthesia The ma- 

1 New Zealand white 

^les the rest were of other breeds and a few 

Nearly all of the animals were 
tmmersmg the distal two-thirds 
^5 degrees C for either 
fifths If J tmmersmg the distal two- 
mms of the body in water at 95 degrees C for 

®®^°°ds In most ca^s the area 

shorUvbefnrp E.,.l.° Forty-two ani^ls had hemoconcentrations 

betw^n o and plus 39 per cent at the 4 hour 

period Eighteen were dead within 24 hours The 
24 others later showed either hemodilution or de- 
crease in hemoconcentration, but 9 of these were 
dead withm 3 days and another died 7 days after 
the burn 

Differences in plasma protein levels after the 
bums compared to those before are expressed a^ 
per cent change in blood proteins m Figure 2 
Wide vanations in per cent change in blo^ pr^ 
terns occurred at ^ch penod when determmT 
tions were made, but at the 4 hour penod the 
majonty of animals showed a decrease of 31 to^o 
per cent Curves for the later penods fre not 
drawm on the graph because the n^ber of deter 
m nauons was small, but there is a trend toward 
return of the protein level to normal or abir 


shortlv klf u oDtained from ear veins 

tiorL fnS Most of the determma- 

obtained ^ centimeters of blood 

were dpfpZ, puncture Plasma proteins 

method the micro-Kjeldahl 

protein nit mtrogen, subtracting the non- 
hy 6 2e 1?°^^’ multiplymg the difference 
fore and ^ temperatures were recorded be- 
and clnttin^°^?'~^^ ^ bummg Hematocnt 

made All ^ determmations were also 

mtervalc ®^T^ving ammals were sacnficed at 
Autonsies TOP ^ following the bum 

mals performed on practically all ani- 

f^tholoiristl meeting of the Amencan Association 

»nd Bactenologists April 3 1942 


665 



666 


SURGERY GYNECOLOG\ A^ro OBSTETRICS 



The i uiimah whkii iKcmd Qttk or cto la« td 
pbima protehi* U the ^ boor prrlod orrertbckM 
died wHhin *4 boan ailer the bcrn. 

Oce (rf the 9 animih that ihoired the nwM 
marked h>'pcip^eioetiib at the 4 hour period 
late ihovrd a retttm to Donnal and j otbm 
abowed htmrorement at the li hour period. 
Kcnrerer ail 4 died irithia 48 boon after the bant. 

Sereo rabUu de\-ekiped pUama protelo levtlt 
above the nortaal at the 42 or 7} mot pertoda. 
Three oi theae (Bed vlthla i divi after tM bent 
iDUDedkldT* after the bon uere via a rlae of 
•even! de pru In rectal te aip e r itufe, ftiDoved 
vlthla a abort time by a drop of 4 to 5 de gtm C 
bektv the cmtrd teapetuon takeo jost before 
boniax the aaiffiah Tae aalarda veto dtptue d- 
Ear vefasa bad coflapaed vfthlo 0 mbralcs after 
tbebumlopraelicaliv all cxaei, 10 that these rehn 
etber did oot bleed at all vbes cat, or bled \'«ry 
poorlr hloit of the rabblla ca vhkh detCT 
mlaatkna were made iboved a ccmlderabfe rlae 
Booproteia ^trogen of the blood foOawlof the 
boms. Heaiatocrit rei(Sii(i la {cDcral vera 
parallel to the nd blood cell coon u. Tbedottinx 
time of the blood vas oKialh ibortened from the 



Hiit m 


Flf j nf»j4i tJ A —f la ptana tatWv lat tvni 



normal 4 mlmites to t mUate or leu at the 4 boar 
period 

At autofVT DO aifitlhcant patholoit(ca] dtaioin 
vm lees in the viicera la noat cav^ rrfinUrM 
of the dxoe of dath after the bona. Tvotrinh 
(Bed of cardiac taopemde foQovfnjt c aj dbc 
pang are. Same rahUt* ihoard petroUae d 
tertaja amiaca, mOd cr moderate puiBceuy co^ 
Itrika or boDcrrhafe and fev ihevn Icei] 
Deood* of the Iker Xott of these that Bred ii 
beam or looter had a certri d et abte accmnladaa 
of bfood aertUQ at the rite of the bore. 

OBButTAnon or ermris 

toderisiH and aaaodato fovod hemomro- 
tiatkn ocTOrrinx in moat of their rabUta foDoriaf 
I^t banii- The bcmocoacentnlioQ vat da 
raristaloed and la tome anlmah It vas qridly 
(otlo* ed by dHatioQ of the blood belav the bfthJ 
level TheyaJjoftamdtcnDertbUuarthbeiwdl- 
hithn Iron) the ootei of ihock. The todrtcy i 
heoodJhitioo vat exphlDcd by the bypotJw 
(hi t the were able to drav apoo the 

vater r ctef vo of the ho<^ to ante betnotS'dl* 
dtber from the ontet </ the barn or fdX-y 
bCTPOc o n c ePtfatlow. The anhnah b the 

mroU of Loderidn and auodata vere nhaitttdiT 

Qolv Cgfatly horned cner a reladvdy tonB 
ana the tannipUoD vat made that If the 
had been of aamdent fraritv the i ntmli 
have been onaUe to c u p p e po te Our eiperi 
nvjita do not fopport thh atanopdoa baOOT 
at bemodlhJtlon i xJ C Bf Tc d In a rijol^caat mniiwr 
of fataDv bunied rabbita. _ 

^looQ (i) beDcret *><■( the retper* cf t*”® 
I thock prodadnx cowfitbot toci a* tv JM * 
earuble The pretent theory of the tBechtt* 
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of shock as descnbed by Moon (2) is supposed to 
apply to all animals which exhibit this phenome- 
non The unrehabihty of blood findmgs as cntena 
of shock m the rabbit would appear to throw 
some doubt on the apphcability of the theory to 
this animal 

SUIIJIARX 

Seventy rabbits were burned by partial immer" 
Sion in hot water while under ether anesthesia 
Although the mortahty rate was high, the major- 
itj of animals showed only mild or moderate 
hemoconcentration and the degree or duration of 
hemoconcentration were not accurate mdications 
of the prognosis for survival or death It was 
found in a number of rabbits which died that the 
hemoconcentration was quickly followed by either 
hemodiluPon or decrease m hemoconcentration 
and in several there was hemodilution from 


the onset Hypoprotememia was more marked 
and occurred in most of the animals on which de- 
termmations were made, but some discrepancies 
were also encountered Several animals with 
little or no h5q)oprotememia died and several 
others, with earlier low plasma protein levels 
which subsequently improved or m some mstances 
even returned to normal, also died These results 
do not conform with those which have been re- 
ported on other animals 
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Ftf Cnpkoi KBctBbtjaUe^ nMltiloOMkif bon 


Tbe 3 inliToh vfakfa itovcd Ih tie or do km of 
pUssa pTotdm il the 4 boor period Dcmtbtkm 
died vlthln 14 boon e/ter tbe bum 

One of tbe 9 tnImaH thAt (bowed tbe mon 
maried hypoprotebemia at titf 4 boor po^ 
later (bowed a retarn to oormi] cad 3 otben 
ibcnrtd Im p foTtment at tbe (4 boor polod. 
However all 4 died wftblti 4B boon alter tbe bom. 

SoTa rabblU derrioped pbagu pcotcio le\-eb 
abore tbe aannal at tbe 45 or 7} boat periodi. 
Three of ibe»e dkd witbia 3 date after Ute bore 
lometfialetT after tbe bm tli«e wu a rbc of 
levaal d eg rea la rectal tonperaxare, foQimd 
vftbla a ah^ time by drop of 4 to 5 degrees C 
below tbe coetiol teaperattire taben )tist befcoe 
boiolog tbe aoimal Toe aalmk were depraaed. 
£jir mm had collapaed wiibla 0 mlmita aha 
tbe bora la practbtlK aQ caie*, m tint tbeae retoa 
dlber did cot bleed at all mbeo cat, or bled vety 
pooriy Meat ed tbe rabbiu oo whlcb ^cr 
tnhtatlom were made (bowed a coodderthle rW 
of DOQprotein nltroRen of the blood foUowlitg tbe 
tnnn. Hematocrit reaifisgt la f coer a t wa« 
pa rwrtfj to Ibe red blood ccQ coemu. TbedotllDg 
tiroe of tbe blood was ontaD^ (bortewd frooi the 





FI4 i- Ocipk cf cbMn* a pluD* UkMricia b«rw 



nonml 4 lalmiia to i adnt£< 
period. 

Ataotow DO dfulficaiit p 
were seen m tbe Tisfera fa iwwt 
of tbe dioe of datb afta tbe bar 
<fied of cardiac tanmaade 1 
pQbcttue- Saw nbedu sbn 
wrws suifacea, mOd or modentr 
gntloe or beaorrbafe, arid a fa 
oeooali of the liver Mett <f tbo 
bour* a kcigrr had a ccnildaabl 
of blood sa-om at tbe she of tbe bo 
oMEtvirroys or cma. 

LuVridO aad asaodato ftn&d 1 
tratice ocnarrfaf fa nxst of thdr rabU 
Bgbt bunn. Tbe hem o c o ocentritki. 
raifaumed and la some anhnah It w 
fcJlowrd by dlhitloD of the blood bdow i 
Vvet They also loond saw rabUu ail 
lutlo-i Irom tbe coset of iboch. The tr 
bemodOiitlan was ctplafaed by the h 
tint tbe afliimh were able t draw [ 
water resent* of tbe body to canse beiP' 
eltber Iron tbe enset of tbe bmti « I ' 
ben xc oocent ration. Tbe anhmli fa the 
mentsof Under hip tod tawjdi to were sdml 
oolv OghUv bOToed ocer a reUtlvefy (tBoP 
CM tbe ammptloe was snde that if the I 
hod ben d saiDdnt gia ity tbe nd i m b 
have ben unable to c npifnatr ( to op 
meats do oot support this asaimptloo tnm^ 
as bnoodlhrtioc occurred fa a ilgnificaBt bwtw 
of fatafly burned nbhlls. 

ilooo fi) behn-es that the nspocBe 
t slwcL producing coocUtkns soch « 
variable Tbe present theory 0 / the enechu™ 
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duodenum, or mtestme of a postoperative 
patient All too commonly the concept to- 
ward postoperative vomitmg resembles that 
of the Duchess m Alice in Wonderland who 
says “speak harshly to your little boy, and 
beat him when he sneezes, he only does it to 
annoy, because he knows it teases ” The pa- 
tient who vomits usually does so to emptj’' 
the stomach Restriction of fluids and a lec- 
ture IS not good treatment for postoperative 
gastnc distention or vomiting Aspiration of 
the stomach contents through a nasal catheter 
is much more pleasant and eflicacious Vomit- 
mg IS hard, unpleasant work and one “up- 
heaval” will more than equal the hardship 
attendant upon the passage of a tube There 
IS no excuse for persistent postoperative vom- 
iting, and he who permits it courts not onl}’- 
the displeasure of a tired, distressed sick pa- 
tient but the likelihood of distention and 
dehydration with serious and possibly lethal 
''^sults Charles G Johnston 


UNRECOGNIZED OBSTRUCTION 
AT THE VESICAL NECK 


AND Moses was an hundred am 
/ \ twenty years old when he died hi 
JL V. was not dim nor his natura 
force abated Bnm^ states that a correc 
literal translation of the second part of tin 


passage from the Hebrew scripture should 
read “his secretions did not escape ” Thus, 
the writer of the ancient scripture m a boast- 
maimer declared to the world that the 
physical status of the aged patriarch was so 
nearly perfect that unlike other old men of his 
hmes Moses suffered no loss of vision from 
senile cataracts and did not dnbble unne The 
antiquity of the problem of urinary retention 
*S) therefore, unquestionable according to B run 
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It is difficult to comprehend how it was 
possible for several thousand years to elapse 
without the appearance of even a partially 
successful solution of the problem of urmary 
retention, whereas withm the space of one 
generation, even withm the memory of men 
still living, an almost complete solution of the 
difficulty has been accomphshed The turn of 
the century witnessed much controversy and 
keen discussion among surgeons of that day 
as to the proper method of removal of the en- 
larged prostate gland for the purpose of rehef 
of retention of unne Shortly thereafter, the 
surgical procedures of penneal and suprapubic 
prostatectomy became well estabhshed Al- 
though the transurethral method of operation 
on the prostate gland was among the first 
to be tned, it was not until the past decade 
that it was developed to such a point that it 
IS now a standard surgical procedure, applica- 
ble in routme urological practice 

Of the present status of the subject of 
urinary retention in the male, this much can 
be said in most cases obstruction at the neck 
of the bladder is readily recognized and the 
pathological condition is effiaently corrected 
by surgical treatment Digital palpation of the 
prostate gland through the rectum and cysto- 
scopic examination yield information which is 
sufficient m most cases to permit the making 
of an unqualified diagnosis of obstruction of 
the vesical neck caused by enlargement of the 
prostate gland or fibrotic contraction of the 
vesical neck 

If a casual survey is made of the modern 
problem of urmary retention, the pleasant 
picture is obtamed of a large number of grate- 
ful patients well cared for Closer examination, 
however, bnngs to attention the fact that 
there is also a small group of hapless patients 
suffermg with urinary retention who still 
wander from physician to physician, seeking 
but not findmg relief from their malady These 
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GAS PAINS? 

T he esHy rccDfnltion of Qno, wfietlter 
oedudve or Qoaocdoilve in type hsi 
kao^ bees rroi^ tt ed u taring of tm 
portUBce u) cootrol of morulity frtw) tbi« 
condition Treatmeot wbetl« bj wriy oj>- 
crEtion, into»tmEl (ntabotkia plos opentloo 
or IntubstKHi alone, b easer and more effica 
cious If begun miy TSe phenomena tato- 
clated with perabtent or marked dhteodon 
frequently mav be averted or at least nJnV- 
rniaed by early treatnwiL 

Text material conceniing Qens bats as canC 
nal tlgirt, abdocnioal dbtention and obstlpa 
tion. It Is veO to point out that these are not 
tarty ttjm of bowd ohitruetkm. When dfa- 
tcntlon Is mSciently marked as to be visibly 
or palpably obvioto, the lituatkm is oo kmger 
early as dtanges subsequent to dlstenlioo have 
already takm place. Except In very thin per 
son* distentkm of marked degree may be pet 
sent without being obvious. 

It b not unusual to bear the thought ex 
prt»ed that because a patient passes gas or 


has a bowd movement, Dcta b not pouHib 
petaenL It b oot rare forpatleoti mlh bmJ 
obstnjctioo to hare some dltrrbca, aad pas- 
sage of gas or feces Is not uncocuaoa. Panlsl 

obktroctlon, obstructxm high b the gut, ce 
segmental inactivity whh hypcractHty b the 
lower bowd accounts for the passage of ga> 
and feces long after the bowd b obstrocted 
IKagnoab of Unis b made early by tbow 
alert to the possibility of fts presence. Per 
sistence of so called gas palos^ mig^t nt 
be necessary to suggest fleoi. The tcnn“pi!yv 
lobgKal Oeus ought not be tOourd to dend 
the (act that gas palps arc oot Decenary b 
the ma^rit^ of cases. Their presence b not 
doe aloee to the quiet Imposed epoo the b 
testitte bv the trauma of the operatioa bet 
alaoby rxmilvegubarractbggut 
It has become euxtorejary lodeed thooglu 
almoat necetaary fcpr a vatt array of Uhon 
tof> studies to aceo mp any a dhgnosb ef 
Oeus. The expense of such studies, which are 
not ffledy to yidd bfornuUiori of vibe la 
dragnosis, b fcequently not consdcied- There 
b bat one laboratory findiug of biportistt 
b the db gnrwb of Qeus xod that cvQsbts ef 
a flat film of the ahdomeu. Thb b a dmpb 
painless laboratory procedure which rteidi 
npid and definite data regarding the prewncr 
of gas b the «™ll bowd k«g before sbdewf- 
nal dbtention is evident. The basic cost to the 
hospital of such atudy b less than that boiIIt 
charged for ordinary blood chemkal tlod) 
and aixofdlngly the use of films of the ab- 
domen by portable machine If nc cesur y 
ought be encouraged 
There b itlU fear apprehaufoo, and dl>- 
taate In aome remote comera of metfied 
tfce to the passage of a tube bto the rtomad' 
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reviews of new books 


different methods are desenbed as almost 

“"Onrsenous omission, in the reviewer’s jud^ent 
IS the lack of emphasis, almost of 
importance of pnmary cleansing o t if 

wound and of preventing subsequent mRctio^^ it 
we have not yet become aware of th ,P treat- 
masking the patient and the Personnel dmmg tre^t 
ment, wrly and late, of large open wountL, then 
shaU continue to have senous “rl^tions of patie 
with bums The evidence regarding ihfection h 
been well presented in Chapters g and lo but tne 

obvious conclusions are omitted rar^” of 

In the chapters on “General and Local Care ot 
the hums the question of cleansing o 
wound IS only briefly suggested by refere , 

"Tschmarke method” under the heading o .ftp, 
ment. Certainly the begmner in surges, 
reading these chapters, would fail to rea , 
conversion of the contammated wound iti o , 
wound IS a pnmary prmciple in the treatmen 
burned surface Hakvey Aixen 


are fuUy presented The third chapter discusses the 

p£Ug“'Ji2'orknpi« !■“ ■‘■■e"”'. “■* *'■'>' ■*'- 

different types of amputation^^^^ CrmsTOpmm 


T'HE valuable and practical hook MUodos Mo- 
I demos dc Ampulaidd^ is one of th^est pr^^en 
tions of amputations we have seen The mate 
based on the author’s large expenence, sm y 
postmortem matenal, and thoughtful considera 
of some five hundred articles m the surgi^ 
lure of South and North Amenca, England, ana 
continental Europe , , 

The first and second chapters deal with gen 
considerations, including discussions or op i 
levels of amputations and technique In the upp 
extremity the optimal leveE are shown to be oi 
ent in the intellectual man and in the laboring man 
The prinaples of dealing with the skin, aponeurosis, 
muscle, bone, cartilage, sjmovia, nerves, and vessels 


Wnt TtiA-ntMT or nn»N 3 By Henry N HniluM 
ikh F.A.C.S Sprint^eld III, »nd BalUmore, Md Chirlee u- 


i opnn^incia xii « 

Modcilnos de AunrrAcAo B> Edmundo Vasconedos 
^ PiuVj Compaulda Editort Nadond 1942 


concentrated on major h p P j called 

httle ««»“2 ya M eSlbS by Ih. con- 
minor surgery T gg^y. 

fusion of mos in patient departments As is 

ices m ^°®P'‘fi.g autLr surgic^ procedures which 

emphasized by the author su ^ H 

can be performed in a physmian s 

dispensary are surgical abibty and 

^rtradSfe^^d loss of U™ ».y b. .n 

We him familiar 

detail to supply all nece^ry ^ 

conduct of f “ Tho 

ment and forms of anesthesia and 

advantages of clearly outlined and 

ethods of a— dressings and 
and subsequent care are explained The 
dmded into toce mam sections one describ- 
book IS '“5 of typical lesions, the second, 

mg the nature ar^d care mr^ 

devoted to ^^E'on 1 su 6 ^ contributions 

fractures ,^'fo° the bLk by associates of the 

have been ma^e t th ^formation 

author which have aaa^ Patust By L Kr»«r Fertmon 
F^AXJ^Sdelphla London and Montrnnl J B Up- 
pmcott Co 194^ 
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In tpedai 6Mt. Anntotaki] dn bp U ((k body 
«nd (L£k(oQ wUB pnp Citbp cd ti**^^**- of eidt part 
make a wy pcacticil bdax. 

I pocnl, I iBbk tba boob excefleat and 
particnl tu^ fw tJEar and dkpeaaary lar fqr 
lYrEipi more mpharii cookl be pbctd npoe tbe 
danfcn <A aurpry 0} patknti Kt bonitaHMl 
3Iany procednret art bdodedahid a eqtmiBa{ar 
and «uch ibnnld be doa on arabolatary patirau 
oqI> oodei inoit ( rorabk cmditlou aod vbcn 
bo*irita Illation h Impncticable. 

C*Na^n R rnaimr 

T iCE baak orpnirHioB cd nwiBcai decartiDenl 
b cooaidend b detiQ b Laabef ImJiutrUl 
SitTfen which b weQ written bocA baaed oo an 
extnwYe Indtstrlal practice The boob be 

of jereat raloe to tlw boat o/ aoal] bdutriei b hldi 
Euh U bgown of medical depaitmat aod bow to 
CO aboat orvaalifac It 

preoest ixatkieal etoercency bat bieai^t oot 
tKe fact that tbe bdoatiial a otf e ou b by Tar Um 
moat Tabable bdhrkhral t bom to care lor Iba 
workman and b the field to care for oar l^tbc 
forcea. It et forrtoM that b the rery near ratwra 
k/fe unlmalUet wlQ eetablUh apeebj department 
deallaf with isdttrtrlal medidae and to |ba 

permaly Iceoeed poop adeoaate ibSed utbn^ 
Om bnodred aiu tmy-efpit bfeetbea «wMw>y 
»o^i9 fmh aoondt b a ntM nmber The 
hajs perontip of bfeetboa tiei In well with the 
tpteaient of poCey e me eo ed oa pap u that 
cnaO co mp o and woomu art rrabb^ with Cberare 
of lodbe and coTtre d with tterQe cauae and left 
ffndktwbed V^L£SS 

The eip er i eiice of the atrthoe tad the aaalyrii of 
maUnpnngb wdl deahaith. Fraclnmatavhota 
anwAhaadled I b/orlet to the Up, iheaathorli 
of the opbioo that iIk ^Sistnian cloaed redactioB 
I faeerahly with tboM obtabed by other 


The recopiltiao that dental terri c ea be render ad 
by the bdotrial nedkai department b t beUftily 
conuBQKbd b the form of edveatboal actMtkt. 
rtbynfrif acTt l ce, pTophjiactic care, emercen^ 
treattnent, and mratlTc dntbtry Bmited t tunjw 
extraetkoa and nlhnp 

Tbe enb)ect cf ekctiical aboch b handled eip*- 
ckDv wen abrn the ibor tatei that at (one aa 
dfht boor* may be rerpiired before the paralyxed 
reipfratoey center retpoodi t treatmenL 

Tbe approach to tne femoral bemla thrMjfh an 
mcnhial bcLdoc b to be coaunended. 

Tbe a thor beHerc* that trankam, ImpartUIlt 
Irecpjeat corwaltalkni and repeated -raya (often 
liwa to the patknti and e^dabed to them) win c*! 
far to latoin* iW whote hearted co-opetadon of 
tbe woraman. R J Bnrran. 
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AN aUtmpt U mad* 1 SchaaBcii fWwfrw 
^ comtfn# bto one tenfl 
a ^ of »Bb}etti from the embrychiy tf iV ffeili 

p^ to tbe nksdWetU ajpecti brolred tfi^ 

pdrlc offani hare petiemaed tbd aatire hncti.* 
p.Tchobcial apprwk u the 
ADd pto a dewlptlon of the perfftred tetti>« 
to rt a mbto f tmafl appethenilTt ratiwiti b itnwd 
throQchoat the Totame It b a corebbtUen tf ped 
cnasmoo tenw plat a keen to»I|ht bio Uw oratil 
rrartlata of efaddrea. Tbe diicnwkn b pbnt b t 
Mt vafoe and not u dm alp tl at tlw nbket 
fortlfiea. 

C4mimoe Imt dbtreaibc proUraa, (och a* fopn' 

raah, are chren detnat treatment ilurrpnctical 
pobu recortfedandertbetectianoBTailikii the 
poyer teehnlqae b ukbs a racial uam and Iti 
tnadc^nacy I dlafDOi^ lb nJoe cf cnl 

tnral methods b tbe diacneeb tf xtwonVai ni- 
iiitb tbe toahlrare that aentdy m chOdm with 
tocidestil lanorrhcal cu be Mfdy adapted te 
ftneral bo^tab If {wnper Iioktioo techsigae ii 
carried oot tbe condrmoaBon of chBd'Carbc liMti- 
tnticeB, and tbe rtemmendadooef feeur bomhw 
the can of cenorrheni racbllfa. TVate aa w mi a 
pointi are camebded Ith d ead I ptkm U tW daipt- 
M treatoent for i c mcrrfaenl nclshh, (actndv 
that, at tbe preaent liaa, <nB tbtaaek b the dm 
of choice. 

In the mtke en hormone Ihmpy the tsther 
•oonda mseh needed note cf windnc iAbrt Ibrir 
tnc ii ubruo m naa t a eery efwtable perM b a ctjhf 
kf Tbe naeaJ and many timea naaaec ta dtl tnaf 
meat ef qraieala b cn reircd abo the gantienahh 
prmdure of trybe to trab an bfut te tcflrt 
enUts hefoea It b ble to alt irp b adroeited A 
Tatber tarce iKtkn b dmted t the aodal imfct 
nwdxnlevaJ poblema that ailae b detfimt rllb thh 
anb^ect Thia booh wUI ba tf Tibc b saibc «ne 
conaidrr thw cynecolocieai pr o U em cf rhOdrtn b 
eotnrty U itiarra 

T riE 6th edltbn of oce of tbe moat ponobrBrtt 
iUi texlbooka of roedxfae* h« recently beta ft- 
lenaed. Tbe boot b written on tbe aafelpie aalhot 
plan by aa anonafly eS cbown ud mbeBt 

of Enrfah anlhora. Tbe editor baa kid the forriykt 

to 5mt tha ernmbet of conlribatoea ao thU i* be 
moat port etch of the aeetioru baa bera rolf* 
by nn|^ todSrVimal Tkna many c4 the rfcJetSwaa 
to a mnUipb anlbor teatbooi of tnedklna arr <nn 

fowe and yet tcKO t cf the adranupa are maiibJatd. 

The imt a b oe>e tofume aad tochidea aectJeoa e* 
denaatnlocr tropical medldoe, and fwttbci’f" 
medicine. In apit of the tooo odd para h » 
tflihUy thick er than moat ooe rofow tjedwaJ tni 
borha. thaoka t eapedaSy thb paper 

j 0.^40 C », at MO 

rlsTTcfr—iE 
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The subject matter is treated in a conventional 
manner with emphasis on those things of a practical 
nature The discussion of etiology and pathologv 
and theoretical material is rather brief In this 
edition the text has been brought entirel> up to date 
and thoroughly revised In the reviewer’s opinion 
this IS one of the best single volume texts of medicine 

Richard B Capps 

^HE historj of and indication and technique for 
the operation of vaginal hysterectomy are dealt 
\ ^"'*1 Campbell’s Vastuat Uysicr- 
hnm-th ^'®^°’acal data are verj' complete and 
tmnf present time The indica- 

tiOM for vagnal hysterectomy and the surgical 
tohmque arc exhaustively set forth, and thc^ad- 

mUi th^P°nf^^ operation are contrasted 

mth those of the abdominal procedure in an attemot 

" '“>■ op™''"" 

operaUon is contrasted 
mol a® ase of x-ray and radium in treatment of 
m The use of the 

“dSssed hyatcrectomx 

shmTtw^n'^R'P^''^ interrelation 

nip between the ovary and the uterus as rerrards 

lins'on"hisTer^i^*’'°"’j^f'*'^i^^‘^ beanng this subject 
TK ^ ^^a’^aatomv i 4 freely discussed 

op are'’cT™rK"'^^V c complications which may devel- 

p””- 

shomneiSTi ^ Illustrations 

method Each uSf bv the clamp 

and sets forth n h ♦ ‘ exhausUve legend 

shown in the arro ®lops of the operation 

pathology of the Page drawing The 

vaginal hvsterprf conditions which indicate 

oimtive moo/d the steps in the 

logical con^ditinnc Associated patho- 

are also discusspd’ cystocelc and rectocele, 

‘’’or^cL' “h 

“gmal hSertnmf'L^ “P technique of 


in rart x tako 

S'bLfea 5’ ;>■' ««hoT h”; 

Auction of utenL° lactors entering into the pro 
"5 on the anatomv^'^'p''^^"*^''^’ special empha 

care together w,th P'^ociperative and postoperative 
thoroughly (iiscussed'^(^^'°'i* operation are 

romofe are also Complications immediate and 
hons are offered for 'f^he'l'^’ “PP^Pmate sugges 
may occur Tt,,.. ^ complications which 

ai halftone supplemented by a senes 

the uterus bv 'vhich depict removal of 

tant associated h^ature method and many impor- 
natomical relationships between the 

p's Arclu^]^]D^nV?r William Kennc^ SI D 

' 0 G C.M ^ F £c S (C, 


gemtaha and other pelvic and abdominal structures 
Many important points m diagnosis and technique 
shoiTO and stressed by the author ^ 

teP'® hy two masters of the 

described It clearly sets 
forth the advantages of each method and leaves the 
reader free to make his choice of operation Many 
valuable suggestions may be gleaned from careful 
reading of this treatise by the inexpenenced surgeon 
as well as by men who are familiar wnth general 
surgery, and also those who have had considerate 
experience in this particular field The S s 
exceptionally clear and readable and the pZr s 
excellent At a time when vagnal hysterectomx is 
enjoyang more and more popularity it is a hPt 
everv surgeon can well aZd to r'^ad and dTgLt to 

respecrr;h‘° 

E H. Falls 

TN an interestingly written book of Am .u 
-L author of Surgical Physiology^ bnefh^summ? 
the more important aspects ofphysiolocn, 
concern the surgeon The organ 
covered in separate chapters The matmal^'^*^ 

IS hardly extensive enough for a reTePm 

the author did not intend that it should sci^n'^^ 

a purpose For this reason, however it 

the criticism of aU such concise review’s in fi, ? 

sacrifice of accuracy and completeness must be 

The recent literature is fairly adeqTatT f 

uncriticaUy reviewed ^aequateJy if shghUy 

CoUecting such an amount of material mm 
single volume was a tremendous task ThP 4° ^ 
tion of a readable and stimulating book on 
with as extensive a literature as phy'siow"^^""^ 
applies to surgery is a real contnbnhon 
author IS to be congratulated 

Thomas C Douglass 

ijr ’•-1- 

mon pathologcal conditions of the orM 
excellent histopathologcal illustration 

clinical photographs and x-ray films 

firnl vfl]iip of tVio _iai . ^ to thp ore,. 


clinical photographs and x-ray films a'dH f f 
tical value of the text, althouTchnirH'^" 
and treatment are generally omitted diagnosis 
The chapter on cysts and tumors of 1 L 
and on the histology and pathologv 
tissues are very well done The chlP ^ soft 
of the hard structure of the teeth 
canes, might weU have been on^Ued ^'^ntal 

on pyorrh^ As a concise a 7 d ^ ^ ^bJt 

histopatholo^ of oral lesions. It fsa^dd^^ on 

iterature and one which is convpm ^.P°n ‘0 the 
for practical use Ch^aS 

*Su*OICAL PhySTOLOO\ Bv xt , 

Balumore Mtk Charles C, M D ^ 

•Pathology or the Osai. r 


Dsmmore Aid. Chtr es C. Thorn.; ““ D Snn 
•PAraoLoOY or the ChoTL Ca,^ 

Ballimorc Wlliamj X WlUdas qT , 


'•Cain DD S 



AMERICAN COLLEGE OF SURGEONS 


1!I42 CUNICAL CX)NGRESS CANCELLED 


T he •QCreal Olsfeil CoDgrm o< tbe Amert- 
cas CoQegt of S\n | r cm> , mbkh n* odinl- 
olcd to be brid in Orrebcod Ncrktnbrr 17 
to >0, wu cuKeOed bj* tbe Boud of Re( 
cnt> of toe CoQe^ at a meetiog bdd la Qikaco 
Wedoeadav October 14 ilotnated priaurOy 
bv patnotlnn Ibe refenta acre lafiaenced ty the 
pr o ept coodltioai Hmundmf tlie feDcral war 
proCTUQ vbicb tare ted to a frcatef bordca oo 
tite rpcmben of the ctuxtcal profmtoo fn tbdr 
tocal commtiDltks as a rcsolt of the kxge pn>- 
portkrQ of tbe profewtoo vlikh b •erriof whh 
tbe armed foroES. The rrtoiU br thb action 
took cfinbance of the dniro of the ptofmkm to 
do wthlot sdtidh a oyid fatcriert a iJJh the twxria- 
ful pnaeCBtioD of the ^ profruB Kdi u aooJd 
be eaosed bv teEBporai7 abeotce of lu metaben 


iioei cHiBu duties duriof the period cf the 
CtCfTtsa, ntdamiasest cf tiv tnoncrtitiu 
STStm, and Intofeittpce trith the »wV ef the fcol 
pTofescaoa bi Qerehod b pnpantiou ud pRv 
entatioBS betdent to each a EKeUcf. 

At the aamiaJ meeting of the Board of Rcmti, 
ahidi alH be held ta Pe ce iBhq fcQovshfp b 
the Cofien aQl be cenfmed fat atanith co the 
dais cf UlJato of 194s as Lbctc «II1 be 00 cbo- 
Tocatiop t ae rc bes . At the aame tfme the bt «f 
boapltab, cancer cfhtica, medical sert k es b b- 
dostiy boapiubcondnetisf rrapiDacf fndBale 
tndn^ is larytc^ and omical motion pfetim, 
that meet the ColjtfeMandudsviS be pptestd 
and lata pub&bed. 

All present oCceis, tovtrwcs, re*ojis, and 
MfxiHltrf c tgBad ltfes wUfeaBtime la afire. 


! 
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rjj£ ' '-“Eons, Minnesota 


sob M „ ““" » l^ooo and I vdv li,^ ,T' Saneral improveTOnl L ”“0 noticeab 
A 7S„n a ™ »' -ore C !? ■” '>y ™ne™« 1“““' “’°ot esse 

by McKittack Ld ?*-buid,„g„I,h"Vi‘?t'r Wbett, 
^or the firsU institution, showed tEt adoption 

‘^Sof th^oS/” a definite lower ““option of the ill eflhcts 2 

fion hL p„ ^ of acute intestinal nU introduction of ft, obstruction 

of thTl T This E,o.2 achieving rehef of 2 2 ““^nrvative plai 


of tbTv . ^bout This unim : of achieving rehef of 7 U “nservative p 

ssrr •» -~ntsii 

»»re™7t“:r “ « 'Sfa; r"°r M0„Ar.rv 

""Poovere^^^ePP'oro to typif,, the ' "'“; 3'r6 responsihlf* ir«>. i 


'”‘*font.on ii°aSS‘“^“<‘ W P^reoit 

:^aSp-"»c:~c:: 



simcm cn-NEcoioo^ A^D obstetrics 

•gonail ot >" Uut iraip h rtUi 

teirf the eml«tii«imeiit knuIUitlm ,oj 1* tie oeh jjS 

tf*eed} of di*a>Tering too Ule on In\-oked. The S?rrf^ 

tli*t tbdr effort! of attemptlar lo ^'"lasement U not oQlfomJT 

d^nnoreMioTWh^^t^ rocoafol In the fint 
pned to patienu with *tr»ngulalfc>U^ ^ iSn 

lion exhibiting ereiy b^Soo *of enrJv 7*v!!"^ ^ In iwtb^ 

inten-ention,^ mT^rrSce^ ^ the n»rt2^J^ 

bra re^otuflJe for 4 de*thi fa thb dmk lorof^fS* ^ "Port made b 
?^the III year peffad,dDrfag which thne 

»uc^ h« empioj-ed u a theapeotlc bv DcSb^ In the next leriei. nrricFrJ 
In the nunageroent of ft l>t^b and Brown i^j M {n^ ,y^ 

tbaJ ohrtructkm tSt^J^patfent* came to ^ In the »DrtioQ groop (jj 

autopjy withcPirt recoctrae to operallTOfau!^ k ' 'IL!! 

ventW There hare been iSr araS ^ ““il 

i^cea midoubtedly not « nradOy a^ ™ a^ to td] th^ 

nhie, fa which Ich proionged delava with out^* J[Jt Upotjfl* that a patient lUrt 
«maa^Uve management faSngnlatliJoU SdjSft 1 ^ ^2^ ca« and ibo* op 

atructiona were, at ieatt parSorreioShle ^ 

for additional fatahtie.. t 

The amrrmlee plea o( miriegemcnt »: '”'5”, 

SsH-Sr 

diateiitfcm a well planned and carefoDy eie- 


— — - — evw^iuuKyu v« uu^tiuvuoa ana oun 
fa hoapital may make a very difficult profclen 
otrt of an ohatnictive agency winch mar hire 
been dealt with very limpfv fa the bcifanhtj 
ket, 1/ the two ttems TW*iniM>d at looe 
leafth— (i) atrangulatiora and (») penitaent 
grot dbtentxau of the pniTI fateatlw— roall 
be dealt with fa a more condatcntly ncrodd 
*" * nner than at present, the eiht^ ruiilial 
mortality of benrd ohstructioo would laD 
•b*rply WTiereai, tbc current mortiUUrt of 
13 to »o per cent, acknowledged by most 
dudes prafeasfag an i‘<p^bl interest fa the 
bowel obstruction prnbiem, are due fa part to 
di flirnlt i et hedging about the managonent of 
Uj-ing cases, jTt, as has been pointed out, 

I , , ,i,.i.-,-^ ^ : L5:Z7 - ***« ^ « mofUUy tf trnimemi-t factor 

■Tx i f ijttiwSSgtijdMUMi ra igTih^ which most be recogniied as exh, If fortber 

uiitiSlt^S^tfiSjurSSiXtni In the tajtUhtT ol bo»d otRra: 

lisii rnt ^ t tags^T ttiHi fa to comc aboot. 


— r, ^ <.ura uuy cie 

cuted opermtioc ma> still salvage the ntua 
liwL \ct. It b not to be denied that soch 
delays occur more frequently tK»n they 
•hould. And fa the total nwrtalrty of ob- 
•tnictkm this factor of faHoie to ^ ide 
qtatdy srith distention b> conaervative 
means, looms lam as an Important hem 
It iboold also be aaid that i» therapeutic 
measure can match the low mortality of the 

_ ot* bW h g grSg report ( «m) 

^ SArift. tacfdua W i* t qm* 

•MUnUdhra 4 ot bAatek fgengWhM ^3 ot 
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GENERAL PLAN OF MANAGEMENT IN 
THIS CLINIC 

Since the introduction of suction (1931) m 
the management of acute mechanical mtes- 
tmal obstruction, the general plan of manage- 
ment m this chnic has remamed largely the 
same It was recognized m the beginning 
that, there are two absolute contraindications 
to employment of suction, viz , (i) strangu- 
lating obstructions, and (2) obstruction of the 
colon wth great distention (large diameter of 
the distended colon, as visualized on the scout 
vray film of the abdomen) Both these condi- 
tions constitute absolute indications for early 
operative intervention It is important that 
suction not be apphed as the sole direct thera- 
peutic attack upon the obstruction m m- 
stances in which the obstructmg mechanism 
persists It IS m mechamcal obstructions of 
the small mtestme, obviously, that suction 
plays an nnportant r 61 e as a smgle direct 
therapeutic expedient Definition of the mdi- 
cations for suction m a number of cases can 
not, therefore, be stated positively, that is, m 
the larger number of mstances of sunple 
obstruction of the small mtestme, the mdica- 
tions for the continued use of suction are rela- 
tive Without tnal, one cannot know m a 
given instance, whether suction will succeed 
or not, m partial obstructions suction is 
almost uniformly successful The trial period 
must be reasonable and tempered by the 
knowledge that a persistmg type of obstruc- 
tion may be present, such as a gall stone, 
entenc intussusception, carcinomatous stric- 
ture or, more frequently, a tightly constnctive 
adhesive band which may cut nght mto the 
lumen of the bowel It is to be admitted 
freely that all patients with distention are im- 
proved by a temporar)^ period of suction Yet, 
't IS important not to confound seemmg im- 
provement with complete relief of the obstruc- 
tion When a trial mth suction fails to re- 
establish intestmal contmuitj' early it is essen- 
tial not to procrastinate until it is too late A 
timeU decision is of more than ordmary’ im- 
portance 

^ke long balloon-tipped tube of Miller and 
rbbott has superseded the ordmary mdwell- 
ttig duodenal tube, v ith multiple perforations, 
m this clinic m the management of all cases of 


obstruction Abbott’s recent suggestion of 
employmg a wire stylet to facilitate entry of 
the tube mto the duodenum affords real prom- 
ise of affectmg quicker decompression m a 
number of cases 

In the mam, however, m this chnic we are 
inclmmg to earlier operative intervention in 
those cases in which a reasonable tnal wnth 
suction proves meffectual, at the same time, 
b}'^ concentration of the general management 
of patients with obstruction m the hands of 
a few experienced observers, efforts have been 
redoubled to identify mstances of strangu- 
latmg obstruction on arnval of the patient at 
the dime 

During the past 2 years, 53 patients with 57 
acute obstructions have been treated m this 
clmic (small bowel obstructions of all vari- 
eties) There were 6 deaths, a patient mor- 
tality of 11 3 per cent and a case mortality 
of 10 s per cent During the past year, 27 
patients with acute obstruction of the small 
intestine came under observation There were 
2 deaths, a mortality of 7 4 per cent This 
accomplishment is a better record than has 
ever been achieved with the bowel obstruction 
problem m this dime 

STRANGULATING OBSTRUCTIONS 

Withm the past year, 9 consecutive strangu- 
latmg obstructions have been identified in 
this dime and submitted to as early operation 
as circumstances would permit These cases 
embrace the usual strangulations from a gan- 
grenous intussusception in an mfant of 2 5 
months to a woman of 75 y^ears with an ex- 
tensive mesentenc thrombosis Primary’^ re- 
section, with the use of the closed end-to-end 
anastomosis and with approximately^ 2 to 4 
grams of sulfathiazole powder bemg sprmklecl 
about the suture (in adults) w as done m all m- 
stances There was no mortahty’^ My^ associate 
Dr Clarence Dennis, together wnth senior 
house officers, w as responsible for this unusual 
accomplishment ^ Thisexpenence bespeaks (i) 
timely recognition of strangulating obstruc- 
tion, and (2) the safety, in skilled hands, of 
the dosed oblique end-to-end intestinal anas- 
tomosis under try ing arcurastances 


» This »en» noK has proKn to 13 constcnlive succeaaful 
Uons for noQviable Mrinculated IntwUne 


pnmary rcsec- 
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SURGER\ GYNECOLOG\ AM> OBSTETRICS 


TirE cwTESL\, or )LEcocifTn<r< or 
OBS m U L T IO X 

The lUmdard guhla trt cp to tH in the 
tdcntifiation of vtrvms trpe* of bcnrd ob- 
ilructioo fcurt bfco dacnbed on numnDos 
occiskmi tnd wlD not be rewetni here 
Briefly It mA> be uid the Iniilu objertlxT b 
to dctermiDe (1) whether obitractwo b pret- 
ent, (3) vhcthCT the obstructiOD b tlmpK or 
ftnmguUtfn^ m dumcter »nd (^) whether 
the obttructjon InvoU-ca the nniB uilcttfatt or 
the colon* 

A tuTgkt! tUtl! th&t hu become *' obstrnc 
bon minted tnd hu tcboofed luelf In the 
simple rules of detectkin tnd dUfercatktkm of 
the \-Brkm tj-pei of mtestiatl obftmctkn wfQ 
not RoJce mtny tenout erron in dttgnotb. 
The foUawing Ltems tre imporUnt in such t. 
scheme (i) conccntixtfc)n of the mtnt^ 
ment of aU catet In a few hands, nccesdtat^ 
continued Inlerett of a few tcaaoMd o b sc x sc ii 
as acUre or coimiltlng partidpanu (t) rtcog 
oibon of the importance of ilctts of pentODeal 
irritaUoQ La the deteetkn of strangt^Ung ob- 
Uructicos (3I an anderataodlsg of how the 
Ileocecal voire and sphincter ailect the man! 
festatloQs of obttructloo (jo) with partknlar 
reference to (a) t-omiting (b) its character as 
wdl as the nature of the material asarated by 
an lodweUing doodeoai tube, and (c) the char 
acter of the distention as re^Wkd by an i-rav 
film (4) complete lu^n and iotemtnc o( 
dmJcal and i rar evidence recogniianf that 
the diagnosis of intestinal obstruction is etsen 
thdly a dinioU and not a primar} roentgeno- 
probiem 

The chief weaknea in the tecognitioo of 
obstruction rdalcs to a lack of absohtl* difler 
ential characters b> which strangulallng ob- 
structions maj be id^ijied w/i dffmtlrnfts 
In the miln , the best criteria m the writers 
eiperi eo cc ha%T been (1) the hlstorv estab- 
Ibn^ the presence of ohitruction (copious 
Numltlng m obstruction of the small bowel, 
acccsnpanled bv recurrent gas pains) and (a) 
the presence of rebound tenderness or demon- 
stration of an mlrapentooeal m i n , snggesting 
a strangulating otatruebon. High grades of 
leucDct'tosis, or an Increasing lencocytf count 
as snggcitrd b\ ilcKittnck and Sarils (15I 
In the dpenence of this dink have not been 


cfa*r*c teristk or particularly bdpful a lie 

lewgn I doo of strangulating obstructions. The 

writer has pointed out ebewbere that rtnnpj. 
latlog obstructioia may be acrcrmpanjcd tKa 
sfenallj b> little or do dlstenlicm (31) 

In rwatcase lln.lLS^Mrdsijan,r»T 
IIosp.No.6ji 8S,wltis6oioer»lo«T(JS^li, 
fcusajcyt* cwint wa» iJ>5a TVrr uDodrt»iT 

evHcoceof ■icmM/ detsoostnU* tha sdw 
■kntobo^sftaL \ et, lie story d pipikjiaJ pus 

lose rtforfltint vooltlas (p<^ riotmottly *4. 
stmetioa. lUboead tewimie* *»d li» drttOM t4 
BUM ngiattd tie preseaer erf a uruTiluirr 
ovartancystorbo«cL,«te*{rfc tieabKocc^dkiti 
dbtratkn, Etth x-ny eridrace of (&imUoe tu 
mhdfii. ceiy a ansfl sowoot of ps Huh- 
rriaiaoM la a liaaie Seal loop. A sirutolalrd 
riailr Deal aegmmt, acemitathif pniaaiy nwoks 
aad dosed anaatoooak, ns foond at epemko (Dr. 
C. Dennia) Tia pstlmt made a aadt/actorr no- 
Ttkscruee. Doir tbe tbtoa of paUmeri Irmahoa 
favBated lie ueuM ity for op calj re IntmestiDa 


TBi rujrf or cowoTWT cA*ir 
ora.\Ticui TO* oamrenw 
Prkf to tbe latrodDCtleo of nctioe in lie 
manigoaetit of iBlestiDi] ohstiurtioai ef 
tacchsiifaal oddfi gSTTyoo e cooeeded ftrdy 
the Deemity of early operative interveetioe. 
With the advTOt c 4 coosmathre decoaipro* 
skm a trial with nicboo ta suitable cases te> 
came the rule Latteri) ilcKiUrkk (14, 
1941) has advocated and practicrdearivoper 
atiW intervoitiOQ In all casea la ahu tbe 
obstruction is ksa than 14 hours la dnatbo 
after Instituting soctioc, and rdrrr^ debt 
dialkm and dechlorination. McQttncks re- 
sults jostify full} bis manper of dealing lith 
the problnn. The only objection which cwrid 
be raised justifiably wwJd be the qoesllcai of 
whether some of them operatioos wouU lnr« 
been unnecessary with a loogcr tnil ^g riod d 
suction, ^c^•e^theiesa, If fewer deatJa root 
with ilcKlltnck ■ p roposed scheme oi it^ 
to consistent early operative lateriTotkii, n 

wiD become tbe pi^crred mode of dcaluigwha 

tbe obstruction problem. 

ASEPTIC DECtntPtESSrVE StJCnOS 
ExtaoTOm 

I have been al psini to point out, 00 
ous occasions, the great importance of 
plishmg sjcptic decompreaiioos at t^eratko 
xnihni rinWr (en teratociy— A ift) I 
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and tnnsNcrbC colostonn — 2S, 19^7) Granted 
presen ation of \iabilit\ and normal pcimc- 
abilit} of the bowel wall, e\ cn in the late eases 
with large distention^ a dccompressuc enter- 
ostoinx or a colostom} can be done with 
minimal mortalit\ The risk approaches zero, 
in direct proportion to the success with which 
aseptic decompression without Msibic cm- 
dence of spillage can be done The technique 
of^rforming these procedures is illustrated 
in Figure i 

The wntcr has voiced opposition to the 
^Monks-AIoimhan scheme of intestinal e\acu- 
abon, m the belief that an cntcrostonn would 
accomplish essentialK what that procedure 
professes to do and at lesser risk Howe\er 
the limitations of ‘ blind entcrostom^ ” arc 
obTOus in the unhappx ending of the patient 
whose histon is related below Such an occur- 
ence indicated llic neccssita for de\ eloping 
dealing adequatcK occaston- 
am with the factor of distention at operation 
immary of ease Inslon \ patient , w ith a 
obstniction before entn, was 

So 3 The patient 

Min3m as a result of 

1? "all occasioned b\ com- 

adhesiac band \scptic 
bS r ° distended 

ofthenHh™ visualization and dmsion 

a^ertP<m3f"''‘' undoubtedh have 

averted this occurrence 


OBSiRUCl ION 


679 


^'^"‘'.654754, male, aged 50 

December L^Tn,f M" admitted to the hospital 
pain and\n^^l f crarapv abdomi 

h^d b^n no ^ cia>s’ duration There 

^'atedthathehna'k'^'^'^"^, operation The patient 
base ball marn struck m the abdomen b\ 1 

he had suffereH P,‘’‘^viousIj Eight years ago 

X rav film e much like the present one 
®any loons considerable distention of 

•“d in the colon"'?!, being visual 

f^'fl} comnlni^"’ obstruction was bclicced to be 
■ndweHnol" " as applied to an 

and the next day the dis- 
nent Thp appeared to be less promi- 

•hstention rema °bownng days, the character of the 
fl«>d, ,n coiiX™ w ‘^"antialb the same Gas and 
'ndwelline lamounts, vere aspirated by the 

‘he duTdLnm T"*’ da>, the tube fkiled to enter 
exploration ar„l however On December 26 , 1936 , 
Pre to effect H? be in order, because of fail 
ecomprcssion bj conservative means 


Operation was performed under novocain infiltra 
lion and a small amount of ctinlenc was guen als? 
Mow inns, on w as made o\ cr the right rectus muscle 
I here was considerable clear, free lluid in the pen 
toneal cacitv (iransudatcl Scccral collapsed seg 
mentb of small intestine came into \ icw suggesting 
denmteh that the obstruction was in the small ?n 
no?'?}' ,^?,‘^‘'Kg<-Stion had been made prior to 01, era 
tion that the patient might base a carcinoma of the 
ileocecal \aKc No mass was made out the intestine 
was sere much distended The nature of the nb 
nicting meehanism was not made out Deep in the 
abdomen on the posterior abdominal wal , thcr? 
seemed to the touch, to be a small band kinking a 
loop of bow L Because of the great distention, hefw 

ir ’ ‘ '’"^mibzed In the absciue of a 

strangulating obstruction, it appeared that an < n 
t^erostome would take care orthe ?lt?a?,'o,?"ad ' 
quatclv \n aseptic entcrostom!, after the general 
plan of Uitzcl was made without incident (3p?ra7- 
mg time 1 hour) Gas and fluid drained freeh fr,?m 
the ca heter after operation, and the distention Z 
Slewed b\ X ra\ films, improved, gas made its no 
pearance in the tolon also However, fever and a 
hurried pulse developed and the patient died o3 
jTijuirv 4, 1057 0 flix after the operation 

\utopsv disclosed a dense adhesive band a milb 
meters thick and i 5 centimeters m length, imprison 
ing a loop of small intestine 16 inches bev ond the site 
of enterostomv Diere w as diffuse pentonilis pas 
ent w Inch had its origin apparentl> from the site at 
which adlicsiv c band and gut wall were fused Colon 
bacillus uas found in the exudate 

During the past v car, a scheme of dealing 
with large distentions of the small intestine at 
operation has been evoh cd The principle of 
the procedure is csscntiallj that of the Dl^onks 
operation \ ct, the refinements m the pro- 
cedure described Jierem occasion (i) less 
trauma to the bowel, m that considerably less 
manipulation of the distended bowel is neccs- 
sarv, (2) further, the procedure, desenbed 
herewith, presents reasonable assurance of be- 
ing performed asepticallv and without snill- 
age, the sine qua non of a successful operative 
decompression The instrument built along 
the lines of an cmpvema evacuating trochar is 
depicted m Figure 2 Tlie manipulation of 
the instrument is described m the caption To 
date, the method has been used but once,’ m 

h»« been emJSwed Trithpreat' satfi%ct?oTin'Bev”*T'?ui'l“"''’‘"°’‘>'"> 
of small bo^l obstnjciron great on ^ 

Inlhucl.nlc Ihlamefhkl 

obatruction o( theimall Intestine. As a prel.m.nars , ' •‘"’P'' 

presence of strarp^Iated nonsiablc bowel '’Meet, on in the 

larly p nehiese decompression of the prosfm^l rff.'l' "I f'Pi 
resection and closed anastomosis arc unSti^ ’“P •>«fore 

aseptic d^mprnsive enterotomies as much a, , f, P' 

of gas and fluid have been aspirated “ ^ centimeters 
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the tij-ing rituatkm to bo deKiibed. It b un- 
likely tli*t tny other method of dealing with 
the distention and the obetmcthT mechanism 
could ha\-e been accomplished without as- 
fumin* far greater risks (tive operation at the 
octaet; It uoVvkms that the method will not 
ha\'c the same range of oscfnlness as conserva- 
tive decocDpreaaioo or enterostoiny ' Vet, 
there are imtanccs of large dhtentlcms (a 
which it is mandatory that the nature of 
obstructing medunltm be dclmnlaed. In a 
altuatloo the foOcrwlDg one cannot ascer 
tain the exact manner In which the bowel b 
obstructed, unless the lesuies of the imestlne 
in the Immediate proximity of the obstruction 
are evacuated. 

Summary ^ cut Udary A padenL age 5^ 
with a ^ ^y story of obstraotloa tafM to 
re^Ebd to conaervatI\-e treatment. At opera 
twn, aaeptlc decom pr etrive suction eolcrot 
omv permitted evacuation of $00 euWe centl 
meters of dedd and gas and visuanaatloo of the 
mechanism of obstructiaQ ao adbesii'e 
had amputated the bowel, a temporaty seal 
being eflected with dbnn. The piocedufe 
adapted itself very well to the nnnagenteat of 
a difficuit problem. 

iln L. B , fed Uoir itMp. Na. 7 S_A 

ts dadtteaUitbetioafiiULl Deertabero, 1(141 TUs 
patieat the vif of aa ino7 ofi k ef hsd bem ID for 
7 days (since December 94 } prior to ■fttniwkw 
sere viLh oaosea, romltiBf, sixl rruifTT abdoralnal 
pam. Tbe Tnmlttts wu rn i i itili la chirsrtrf 9 be 
wu twwpitahacd t the VdUary Uotpiul st Fort 
5 or Em f. Soetkn was ppbed t ae indadHaidoo- 
diml mbo and tbr pahi sabsided. b«t tbe cnttcnl 
d^entkai did Dot tabaide Sb« wu Iruiferrcd t 
Uolnofty Hotplul oa Decesiber 9, 941, The 
CQOtnctioa* U tke tatesUae could b« seea «nd felt 
with the bud. The palpable peRSUlcb Kro^ed 
iWai k cardiuKns of the Mr-n isteetia* tnbhl be 
FTOmL \ fetdy hifb grade d tnUsdoai (Ustentien 
WSJ obeerred 00 aa i-ray film. There wu no ab- 
fliOTlnal toidenwsa, and It wu bcDerad that the 
obatTDCtkici wu msple In haracter Aa attempt 
wu Trt«^ to paM a MIQeT Abbott tuba Into the doo- 

deoiuBjbQt t wUBntiicceaffnl,anin DOartyaBbottra 

elapsed alter adaiismnn. Tba tuba ndgrated 
down the bowel rery iloaly and t wu deemed wise 
to awiertaie operatioo la order to decon^wesa the 
<£steaded roteitlna, 

Of^stioo wu dooe December 94 ( awpmi) 
nn iVr cydopTopaae anesthesia. Tba stomach wu 


rr^ed price to the operatto with arfUm 
•hwdeaal toba aod this tibe.u eDutbeJLfa 
Ab^ I be, wu Wt la jiace durbf iha •penth 
proCKurt Fhdd dIstnUoo of luir senrats sf 
scaaB totetlhw wu looad wheo tba Wmen m 
opened. Expkeatioa wetested tbt peeseara %( a 
amall mUB ia tba peMs t could not br rtmliiH 
despit placewat erf the patient la steep TrttthW- 
boif poaJtloo. Tba cacum wu not dwtended Akm 
Qrsl Vsop wu ftripped erf Ki cootat u faidjcaied bi 
FJfnro a and bolated between rebber corerrd 
efampa. The type ol opcTiiloo detictrd b Firm 
wu carried oat. The damp on (be daulst£ vti 
retaored and wo enUe ccatiaMitcn ei feenket, )d. 
knriab brown fold and soo enbk cencinwten trf pi 
wu aspfnled (toq tba loco proilisal to tba dt «f 
obsmnke. TUs eracoauoa pensJOed t&wt b- 
o a E n tktn orf Ibe ilta of obatrwedoa. A short, daw 
adbeahrt band wu obarered to coma from tbe h Ural 
wan of ibc pdris and t loop ortr tba tcnniatl Ocas, 
abmt le rmUmctm pranmal to tba ctcua. The 
obstmctioQwu Siac^(4SCB.)beyaDdtl»«u«( 
tba decoanj a a sJ re aterotinar cpcnl^ Ilwupo*- 
ifbie t paaa amsD carrtd dliwctar betwm tW 
adbesirt hand and the bowd tha band wu djrlM 
with tdjaori. The pt waQ pprartd t behlart 
hoarrrcT wlwn it wu maidpakted pnUT, H «u 
obriows that the dbesira baM bad rut wioei hta 
the tot tttia e praetkaBy asT^tatiai the bosth Al 
the oeseslcTie border the berwd wu htaot ether 
wise iU estht drmmi ernes bad ben nt by Ibe ad- 
besfrt bend, to asch an cxlest that the lama pprd 
widely OaJyfifarttiostbeeneruIwallaftbebcm 
lest the tapreiaioo that the nt wall u lattct 
PbcnDcot ai alsfle row erf interrapted Halded 
maUrm aotores of fine iQh rDehoslei D) c£cttW a 
aattsfaclory doswra. The enterotomy calbeter wu 
withdraw^ aod this opening wu cioied la dwibr 
isanoer (Fig. eCj An asepdeenUroatomy afurtie 
gearral pUn cl IFHael, wU placed 15 ctatiiartm 
prtmmal to the cntrrotomj opeelnx. Tkr« F“ 
of powdcT WU sviahkd abcsit the 

^ fajlestlaal satore. aboonfnil wafl wudoacl 

with Interrupted*! tom of fine silk and aoadlrui*" 

pa m of *il/tthiaaale wu bcorpori led b the sbdom- 

tfid wall clowre . . 

The operating bme wu boors aod » rurtra 
Tl* bbed presante lad j«le« ere f 

^ooteteterrabthtooiboot the p»e«dtfre. AgfSf* 
erf the syitoCc blood pcessme aim c*lse Is »h^* • 
RgoTe ja. Both were waD sastaioed Ihrociboat, 
with tnrpnalngfy Irtlc vaiblkm. _ 

The syttolsc blood presacre and pdse 
corded t rtktlrdy short blerrals for 
altH tspmocm These are depicted In Flgue ja 

A erldence erf shock wu obsened , .j,. 

Caloric and nitrogra btliDct wu uai Ufasedi^ 

lag the pceoperatlr* and Ibe early ^ 

riod by tbs dtBy mtra enooi adgiiniitrat>^ « 
(I) joocuH cendmeteei of w per .c o.t ftnam 
aolirtloofot boaTidanyrrqti^t^fW’ 

( ) 300 cable crttlosetersaintao adds andulj* 
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ngr:SSpn?s 

scnbed '"I ®^funportant that tb 

history fw i a) before 

bovjel into vm n (i iS tgltube 

duced IS ^^Saced ^^^bout diffi- 

the sutures a P g^jjygjiced rj.^e 

IS stiff dbated ^’^'^^^^perforations, 

culty mifftipfo sm^ P abdominal 

Ae^enyon-Pool rn^^^ ^ . 

not nrdib ^levertbeless^ ^tervals to 


^>it7hebas tcmaiu^ 

Monks (1903, ^o^ntbe 

Vandenbetgb obampiooo 

ggd Cbeever (i^) ^ mtesUnal eva 

ol operative meaus regidatty ^ 

WL 

surgeons ba ^ essentiaby , ^ ^gg ot 

(t)tbeobvious^^ evacuation tube, 

l\ie Monks-blo^*^^ent to ompty^^^be 

could be pr<^ Morton (i93^ Vicrier and 

obstructed bov^el Mo^ ^"f’geinen 

tbe observation > c^erbug and 

Sto* l,93«' td tto oBserviW” "ed 

(iqio) have ven&ed i nnobstru 

web known that tra^^^^ ^^g^oyed y 

Wei IS a {avonte v^eeb __ «r.V 


cuuy ^vobits muiLipj- - , abuoiuu 

Ae^enyon-Pool mot^^^ 

notunlib blevertbeless, ^tervals — 

sucuon wbP N jucttob It ® ^ by 

essiry of tbe S* ' ‘t„ploys tbe 

obviate Tbe writer P bonage 

mteswal o. itott'^l^'^elfotet 

ordinary ggcure suction suction ap- 

apparatus to source ^ aistmc- 

P^Pr^/mostefficsetous loco , 


bowel 1^;“- a intestinal ^'“-.ended bowei 
Monks ho'^^tenal fo®’^ ^ evacuation as 

‘srt^^SbS 

BOct.oo. to»“%s leTgely 4md m ^ 

tbe distention ot airection 

gentle elev^^ gontents to run m ^^^g^er 

S'ffES ^Sc^PcSb 

suction w ^ 
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of the curpcoo * hands oq mthdraTsI of the 
tube. The minrral ofl (of bettor glycerioe) 
within the Penrose drain faeffltatea manipala 
tion 0/ the loclkm tube within IL 

AaETTTC CfTOtOTOlIY TO* UOttnAl OF A 
CAli STOVE 

Cnnent reports indicate that the mortahty 
o( |;aB-€toce obstruction is still In the vidnily 
ofsopercentCja) Ohstructlooof the bfestine 
by a fall stone suggests a rather Innocent and 
no t potentially haiardoiis type of Uitestinal oc 
doslon- The eitraordmari peril of obatraetkm 
by a gall stone hat Its exploratloD apparently 
in 3 occurrences (i) difficulty of recognition 
and (3) faQore on part 01 surgeons to tO' 
030 %% the gall stone tuptUaOj 

During the past s yeara, 3 mstances of gall 
stone obstruction were obsef\Td In this rtink. 
The trpe of asq^tk rerooN'al shown In Figure 4 
WES employed in these InruncEs. There were 
no deaths, Segregathig the intestlaal loop b 
which the gall stone bn and stripping out lu 
content the safe placement of sotorea. 

It U Dnur safe to place ntom b a distended 
bteatbal bcnrel wall for each needle puncture 
wfl] leak. After the preUmbar} em^ybg of 
the distended legnieot, bowesW tmmtrliaU 
contraction of tire arcuUr muscle ol thebowd 
wan occurs and the prevaausly paper UUn b 
teatioe attains more substance than the nor 
mal bowel wall If it ah possible, the nD 
stone should be doiodged so that the bdwn 
b the bowd wafl tnsv be nude at a site where 
pressure has not compromised the viabDItv of 
the bowd waD If the gaD stone Is incar 
ccratcd It maj be dealt aith as indicated b 
rigare+B If the entire (dreamferenw of the 
bowd wall were not viable an eaperieoce 
which has not been encountered b th» dime 
It would be wiser to r es ect the segment of 
bowd contaliiliig the gall stone bteitinal con- 
tinuitv being esUbPshed by an obbqoe end to- 
end anaitomosiL 

In the usual sltoation therefore after dls- 
lodgment of the gall stone and the segregatkm 
and stripping of the contents of the loop m- 
terrupted Halsted mattress sutures of fmie sflk 
(Deknatd D) are placed, as mdicalrd b Fig 
ere 4A. These are puIW to either side b) 
skin books, pennittbg the inctoon to be 


made unkunpered dhrctly over the nP 
stone. As the gaD stone Is ertnidfd, gnnlf 
tractioa Is made on the sutures, and tb tnm- 

verre eotcrotomy opening may be closed with- 
out a df 9 p •( tfiUatt If no mfUe roSm: oc 

ems, the riA oi oneratkn b *3 Intbrnahi, 

a satisfactory and safe domre of the ectettit 
omj opening maj be effected with a slede row 
of Halsted mattress sutures plared befert the 
bdsioc b the bowel Is made Tbe additiisal 
pUcemect of a few similar sutures, In a seend 
row may be nude If it b bcQcnd dedrahlr 
Diagnfitu The recojnillao of caD-sitw 
obstruction hu been described elsewnere (11) 
It may be wcH to pomt out boTerer ikil 
obturative obstructions may be dectptlre b 
that transfent and rc cu r ib g obstructm taxr 
ftppesu- to be present. The upper ^Jarrum has 
a larger diamelrr than the Ueum b coax 
qoence, the gall ctooe may be arrested tempo- 
rarily Id Its migration down the btcstirta] 
caxul with perkdicreeuniog attacks of fstrs- 
tbal cobc, aceompanied by nausea and vouth 
mg OnI> after tix gall stone berooes lodged 
and hud do the si-mptonu b eewae definUay 
progrtsiicE. An obstroctioo which rtiesU and 
recura b \ttv soggestiit of btesllnaj ocrla- 
akm by a gaQ atone. Owing to press ur e nerro- 
sb at the site of Incarceratlra of the fiiS 
stone local abdominal tendenieas la wefl de- 
>*doped cases b usual 
Cm klfUria of pcUfnU viJM skm 
stnrrtbx of swiff fniauiu 


ilu. A T.J tied 70 Few Utdr Haip N 
A S441 was aomltled betaoM of pahi 41 boon 
before eperatioo. \bdoaxa then aestlrTt. TMrty 
•U boo story of rain and TOinlUitf. AWnesratr*- 
der biestias] roOc praent. \ ny flm»b<r*fd 
iMded Intestinal «»!» and » pll taoe k vtsosbew 
Attempt vaj made I cnabtbe jsDitooeo'WP'**' 
with UrfB I^l aiahiiix tiairp. » 

iprota bot lie stooe u not dated. OfmucmH 
depteted In Flfart^. Fcbfitajyj, 
tiry tiartkia, renwral of larte caS ftc« ww 
pliijed GaD bladder rectm was not 
After ewnpittioB of U was toCed tist ^ 

loiu was facetted. Coovalrtceace a* eneTT*™ 
r licet return^ to twpttal <» Ajri 4 
tocy of reament pain of j days daratioQ. 5rt^ 
■bowed modcraU hitesliail dSsteotiai. 

Abbott I be decreased cDstefitioe sonewbs L n<- 

caaie of (am * larxe sail fto« reaored fromtj5« 

moeiths a*o, lit was betlered Ibsl p*ti^ ” . 

other faB stooe to the bowel At epertiioc, s oeex 
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cil ^ chmc to secure sun 

obatructinn'^n^ ^tended bowel in the presence 
All of these procedures may be perfonm 



aseptically mthout spillage a. Method of stnpping a dis 
tended segment of s rn a l l mtestme, nhich may be delivered 
onto the abdominal r\'all, pnor to performance of enteros- 
tomy (see c) b, Alternative method of decompressing a 
distended segment of small mtestme when it can not be 
delivered c, The w nter’s adaptation of the Wetzel technique 
of enterostomy for obstruction d, Method of tappmc 
the obstructed colon aseptically ° 


Thelarcrp found engaging a loop of bowel 

"'aU. k j ^ groove into the bowel 

niattrpcc ^ ^ '''®re cut, and interrupted Halsted 

mthpV,r,*''i infold the groove 

wel wall Palpation of the gall bladder dis- 


closed that stones were absent The patient re- 
mained well 

Mrs E V , aged 62 years, Umv Hosp No 
6S7357> a small obese woman weighing 200 pounds 
was admitted to the hospital October 7 1940 be’ 
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(Lffnid <n p«fr) 


om o( tlorj ol bdommsl pc of 3 da dora I crttrd and b«M*e of ibe rocsproanwcf tJwla>r* 

tiMX. Feculent vondlinf \ ray nlnn revealed coo br the Urjre ecuoo t the »jte of eaterotoci} tie 

dderable ini evtincl dotes Lmq and fM ai viMialurd patjent aadjaniaudfroaibocpilaJ Lblbrnirfo- 
In bfliaiy ductJ (MiertbefiD tone aj fmod la toniy t be place Patieiit rrtamed 1 «tpilieU 
the boael, the call atooe coold be deobbed oo the diru od Drcenber j oio. and aa LB»uactrd to 

rar film) Blood nc* 'caa jSS eutibcraiB* per ctaiup the trroclocn ribe Fbe drama fr froci I 

cent. Sufai aa praest I the riDC. Mler Duida. hadbirasbjht Wbenaberrt roedaiaiacei t Ve^ 
auetkn and Inciilui the Mbent vaa operated pon ber o, at tlv t be aa tbdm »hr rrtraed 

aa aboa Dcurc 4. Tbc (aB tooe eould not be the MCt da> ad (here had hem do dra ufr f rro 

dralodftd \ Uite non daUe flap of bowel overla) Ibe ait o< ml itwtcuB palieijt ka rteaceo 

the tnoe It ooU have bem amaner i crHte (hu ell 

flap aa cboa I Fi^re 4B •Uter emoval of the lira F C aced 58 eara, Lai Hoep N 
atooe hen the wturca wera polled up, the flap aa dm Ucd U> the hocpatal CXtohet a. 
almoatocdod^tlihetamen. \ prooimal estrroctom 4 da toe^ of pain and cun tn* Sloderat nrtet^ 
waamade TTi fall tti»e remoicd aaf retted bat nalaiatenUoo maobun d 00 -n , 

the patrent ewidiluM waa too poof t permit c* the bibarv at m (Jperatioo (Dr L Ik mim l 
anlnaiicn of the pn bfadder CoaraleaieBce a> larjce jiiJ tone u foosd m the lerasMlde™ 
aathfactne^ Beaoae tW faJl atuoe reiDoved aa resinn rd at mdteatrd in Fijpjre 4 (>o Ofccnwi' a. 
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tp^linnlro.u ^ptic dccompressi\ c suction entcrotomy A., Distended in 

and intestinal loop near the conjectured site of obstruction is deli\ ered 

dllit^ i^rm.r^P intestinal clamps, after being stnppai.asin 

itsans ismnHl! tu 1 ^ pursnslnng suture is placed and an incision, transverse to 
n Tho mucosa C, The length of the incBion 

the sidlii^^h^lV^ n pursestnng is tied A T tube vnth 

inte^ ^ “"<1 break the suction’if the 

Ir^fhaTacc^m^^'f’'''' ‘^e perforations in the tube The 
within It fnJTio^ ^ long rectal tube The Penrose dram, wath glycerme 

E The tmch^nr manipulation of the rectal tube and prevents soiling or^smllage 
prJludeTn^ur^ ?nTh”/'°"’i'!i The small perforations in the cathefcr 

thfe^mM^ to the bowel dunng suction T, The intestinal trochar G, Closure of 
otetrScP^P opening with interrupted Halsted mattress sutures of fine silk, after the 
SuctiL "‘i’’ “d mtestinal evacuation is effected by 

bv intpct>n°'i “PP 'od to tim intestinal trochar I The volumetric reduction effected 
s^ructmg mLS opportunitj of determining the nature of the ol^ 


h^adder^and rin ft^moval of the gaU 

(Dr Dennis! choiccjstoduodenal fistula 

■uennis) The patient has remained weU 

OPERATION FOR NONROTATION 

intitmo ^ loop the small 

nd tho' 'f side of the abdomen 

SniJv T 'These patients, fre- 

vulus of tb^ subject to penodic attacks of vol- 
rncomnlnf intestine occasioned by the 

small mt ^ hs-ation of the mesenten^ of the 
to 0“ hne The wnter has had occasion 
rent nmn patients for recur- 

similar to obstruction Three operations 
PerfonnpH ^‘^prcted in Figure 5 have been 
1918 Th ’ ^ having been done June 23, 

to seniro^ Pnmaiy^ consideration is to attempt 
'otestinp ’^^^riteric fixation for the small 
to undppr!^ ^ rnanner that it is less likely 
that thp b° It occurred to the writer 

this end rnanner in which to accomplish 
was to begin bj returning the small 


intestine to its normal habitat By mabne 
the two incisions shown in Figure 5 b the 
colon and small intestine can be mobilized 
quite easily, thus permitting replacement of 
the colon m its normal position A hole is 
rnade, then, in the transverse mesocolon and 
the small mtestine is dropped through this 
aperture As this maneuver returns the small 
intestine to its normal position, it is observed 
that if the last ileal loop is pushed through the 
new aperture in the transverse mesocolon a 
twist is left in the ascending colon I propose 
therefore, to deal with this situation as shown’ 
in Figures 5 and 6 The termmal ileum is di- 
vided about 15 centimeters proxunal to the 
cecum, the distal end is closed, a catheter be- 
ing threaded mto it and through the ileocecal 
valve into the cecum This short loop of ileum 
IS then anchored to the lateral abdominal 
wall, and the catheter is brought out as a 
safety vent, through a stab wound The prox 




Flf. i- Qiut el blood prm w and polo ia ibt patkot 
Urv.L.B (CkMjJ «pQa boeaueptkdacsBpmiimw 
OpanlcK^LotKj fttpertarcicd a,abOT^PiT»aji«flp^»» 
j mailed it fi\ taboielBimaiKtarbixtJlieofKtsU^ V 
UQ a p i o w e q«d 1 polae ftaoaatkiM %i aa B latlat. 

una] pexIUoD of the dlvtdrd Oeum U uu*- 
tooM^ oUiqaelv end to-dde to the cecum. 
It mi^bt appear that after drv-fsiDD of the ter 
minal ileum an oblicfue end to-end anaitooio* 
us could be efTected bovcxrr la order to 
mobihse the termhul Qeum adeqaatd> to per 
mil this procedure It would become neoeam^ 
to dh-idc some of the roeieater} of the lemu 
oal fleam, compraouilDg (is blood supph 
Hence, the opcnitkiD as depicted In Figure 5 Is 
the procedare of cbolcr 
It now temains to aecure mtafactof> ur- 
cborage of the colon to restore the nonnaJ 
reUllma of cecum ascending colon, bepatk 
flexure and pitrdmfll noution of the transverse 
colon. Thu is Qot dimcult to do fFfg 5 c) and 
IS accompliibed readily tr\ the placernent of a 
few interrupted lilk sutures. The more diffi- 
cult task, DOW remaining cooccms securing 
mescnterrc flxatun for the small mlealinc. 
This B not accomplished ao readDy for the 
amall intatioe is pedkied frequently 00 a 
narrow stalk of mc»enter> 
the DOTTttal borse-sboe-Hke boundaries 0/ the 
coloo re-established the whole niid-ahdooien 
b available for occupancy bv the smaB Intca- 
Une \ lew weD placed sutures between the 
meseuterv of the «^«11 intestme and the poste 
liorpaiwtalpenUwrtumwfll serve to snehot Uk 


b, Plum tod pokr imrlBn t tm f w i l islmili ic* 
W boat klUT Cw ef m^oRfitcd TnMn 

box pMhJn tticr fpmiJca esatrd *9 ikMiaa it fnt 

mtt Lem tritf cS tbs M ib«fWt /marit 

doexd lb* |iTWu« te tbe esrtirT d 

small iDtestloe in a more atlsfaclorv maooer 
The writer has found do menHoo b Uk 
C lentore of a similar operatloo for aoarou 
tioQ. In reapocse to an Inquiry (Aagnt ? 
t(Mi) a nuraber of American Surgbal csl- 
leigues (j6). who ha\a been loterrsted ra 
anomalies pi Intestinal ratatkn wrote me 
that tbr\ were onfamlLar sith the opexttxn 
described herein. Obvwusly tUi b not sa 
operation to be perfonned tfurinc an otslm 
ttvr episode It would appear liscvcf that 
the operative procedure has some sorth to 
recomroeod it for the patient with DonroUts* 
who Kifim pencxlic bcMli of ohstnictjoa. It 
has the spedsJ merit of restoring the cocifigun 
twn of tne final counterpart of the fetal nud- 
gut loop to the poslkm occupied nocmally by 
these mature intestinal segments. 

Case histories ofjwtjents having operstte 
for rxmrotatioo. Three patients, r LoaS (10 
mrui 14) and a ni«n of r6 sere operslrd cpco 
becansc of periodic attacks f abdomlnaJ pM 

and •o mlting Ml three present cdcridenreol 

lUHuotation 0/ the intestme Cases i and i o 
hibited complete noarottUon of t he 
loop (Dotts (7) Group U in deranganenisoi 
the second stated intestinal rotation' Cs«J 
presented partial nonrotatsm {Dolts G^P 
HI malroUtsoQ) Cases i and i presented. U 
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Fig 4 Technique of aseptic enterotomy for removal of a gallstone A, After evacu- 
ation of content of loop as shoum m Figure la, mterrupted Halstcd mattress sutures 
of fine silk are placed A transverse mcision is made Detv\ een the sutures, which are 
pulled aside witn skin hooks B, A scheme of excising devitalized bowel wall over the 
incarcerated stone, m order to obviate narrowm^^ of lumen from ovenn version of tissue 
C, Extrusion of the stone Preliminary evacuation of the content of the segment prior 
to segregation between clamps precludes spillage D, Closure of enterotomy opening 
IS effect^ by pulling up the sutures An additional row may be placed, if desired 
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ftdditku) cTtnowc duoclcnal ftcoosu A\aug)i- 
Ladd ctjcnprciaion iv-Dtlroroe) The t\pc of 
correctiVT repair of the Qoarotalk>Q iho^ In 
FTgirre 5 waa tmdertekeo 
CAja K- B fed 14 )can, I ilaip. N 
>0b Ww Ku to«nkr«»M.M D« wN rM. 

«7b«M4l>rr tfi ■ ?iT!!ir «^t^»TT iki «■< « » 

mry ite ** mm >#|w nM I m na^ sW 

scsEs.*rx»"'K'SS! erssra:^ 

^wpjvj — ±«— TM latcc—t *«« cW 

' "g V— mm tm>^ ^ ly ~' " ' 


jz.'-a'A 




W dU f^ tE J ^ K 


Mor?* Tha box u idnatted Jdk 193^,^^- 
caoae of periodic rotmtinf la tdriillop. tierr W 
been pcmlx ttirii of bdorafuaj pajn. \£ni 
Xea/i fD. tile ppemb rmoi ed u cue cd lW« 
ttacL* Tie patient kai jut rewered fjtwn te 
ere tUct of bdoraloal pai and rcKnhlcf cf 
dan dantion, \ rax it die* dewaiuated la 
eBonaoui dilatatKia of diiodeooja. It Ubatlsl 
u Uift ftk the antracfi of Ok tocaicK. TVer 
abo bool So per rent retenUao of Iattid b ll^ 
M math fter 4 boon After 4 hoan, (bere M 
atiD XDod deal cf barimn left 1 tbe IwadL Tb 
•oal] uteitio u larfHx oa the rifht ddr of the 
abdoraen aad Ok colon on (he Ht 

Oiieraikin tji peri unu ed J « 3 Oj' ■'drt 
c\cki|>ropaDe aaeslbcM (opentuif time 3 boan^ 

\ mercaj ailhe»»i ere eflcoanteml hen the 
pen tooea] rani as opeoed, tcnrilJ cf ta ante- 
cedent ptnloeaUs TV frcalet oeueotam *1 < 
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Tig s Operation for nonrotalion a, Condition as noted at operation b, Pentoneal 
incisions to mobilize the bowel c, The colon has been pulled to the nght, a rent is 
made in the transverse mesocolon, and the small intestine is dropped through it into 
its normal inframesocolic position d, Severance of terminal ileum to effect the com 
plete return of the small intestine below transverse mesocolon An obhque end to side, 
closed anastomosis is made betw een the ileum and cecum A catheter is threaded through 
the termmal closed segment of ileum into the cecum to be emploj ed as a decompressive 
vent dunng the recovery penod e. Effect of attempting complete return of the small 
intestme through the slit in the transverse mesocolon — a twist remains in the ascending 
colon f. Transection of the ileum affords a better solution The proTimal ileum is 
anastomosed obliquely, end to-side to the cecum or ascending colon, and the distal 
sement is invertM— a No 14 urethral catheter being threaded into it to afford a 
safety vent 


tached between stomach and duodenum and had no 
Mlomc attachment on the nght side of the abdomen 
the enonnousl) dilated duodenum lay anterior to 
the superior mesentenc vessels There were a 
number of dense, fibrous, cord like bands cross 
ing the duodenum near the spine (Waugh-Ladd 
compression syndrome) The entire small intestine, 
cecum, ascending colon and hepatic flexure had a 
common mesentery The small intestine occupied 
he right portion of the abdomen, and the colon was 
entaly on the left side 

operative procedure consisted of division of 
ne adhesive bands compressing the duodenum and 
reeing up of the entire duodenal loop The attach 
ment of omentum between stomach and duodenum 
at^ j ne, and eventually the omentum was re 
tached to the nght transverse colon which had 
en entirely devoid of an omental attachment, in 
«rki u o'oentum was sutured to the stomach, thus 
tablishing the normal relationship The liberated 
E t colon, including cecum, ascending, and the 
transverse colon, was pulled to 
e nght and fixed in the normal position for these 
jt^f^^'ccits It was possible, in tins way, to recon 
int t 1 configuration of arrangement of 

thp segments, the only exception being that 
1 loop emerged from the right of the 

nal column instead of from the left, as is usual in 


the presence of a fully developed hgament of Treitz 
The duodenum now lay behind the transverse meso 
colon, whereas at the bepnnmg of the operation the 
duodenum was in front of it 

The patient convalesced uneventfully and was 
dismissed on July 6, 1938, 13 days after operation 
A roentgen study, November 19, 1938, demonstrated 
a normal configuration of arrangement of the intesti- 
nal segments, including stomach, duodenum, small 
intestine, and colon The patient has grown in 
height and size, exhibiting a weight gain of more 
than 50 pounds He has been completely free of 
abdominal pain 

Mr J L V E , aged 26 years, Univ Hosp No 
644839, was admitted on the Medical Service Octo 
ber 3, 1938, and transferred to the Surgical Service 
October 20, 1938, with complaint of periodic attacks 
of vomiting and bowel obstruction all his life As an 
infant and a child, the patient had so many attacks 
of abdominal pain and vomiting that his mother had 
little hope of being able to raise him X-ray study 
disclosed nonrotation of the small intestine, it oc- 
cup>nng the right side of the abdomen and the colon 
the left side 

Operation was done October 24, 1938 (cyclopro- 
pane anesthesia, operating time 2 hours, 15 min- 
utes) The duodenum was intraperitoneal, however, 
the third portion inchnes somewhat to the left, and 
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Hf 6 

•onrtUia ti tit ieitacmr 
brim u4 b, ud tfm, 

rkkt Ak W tW tbkmn h. 
Tb« oka bcs IB Ibt Ml 
Aftrt ci[wtMka (Ttf O Ik 
Mai bffkfaf Ua aim Hr 
P kapktknJoD. 

«f UiecpfeaindiuMitih-— 
■otbanl hf faaiws rma 


Umtv vu ioom fixttka the dnodavm oa llw 
poitnkir abdotniul wan, bcfort t m tiftJ Itb lh« 
Tbe daodeaniB did do( Oe bchiBi] ttw 
npertor mneDled T tmb Tbe tneMUrk artcrka 
appeared t come eS the pamt reaad la (aa-BVa 
at far aa the traaavetae cokai. TV iraat 
rnaa meaccoloa vta fan/ developed. The fieatVm 
ol the left coloa aa aaraul, tare that the cplenk 
flexore did oot fo as hirt at a OfoaL 

O^fratiTt prtcrdtft The localoat thowii m Flpire 
c b were atade aod the K;attal coQt and lifht coloo 
irt^d op Wlm the coioo waa drawn to tV right 
thecoQiof rmaQlateatlu ere coofiaed boveaadt 
tba right of the meaccolotL It became ap parent that, 
la orv to re-eftabH«h the iu>nital ritoatwa, bofe 
wtwid bare to be made la the truaretae meaocotoo, 
thnngh winch the tnteatlaal cofh coold be retamnl 
t Donaa] podtka, beneath the traatrene 

tmao cp fcat. Soch heie waa made the ateaeatery 


being faxfaed below the aarginaJ cmeh erf the baat' 
verae cxrfoe at the root of the euejeatery After re- 
peated tnal>. It aaa obterred that all th* raOi erf 
amaO iotettme ceold be retamed throogh tk* irer 
tare, but twvt renamed la the ascendmf cthm- 
It waa decided to abaorh ibw j&o degree tawt e^er 
tha cotlrc extent orf the aacendmx eoioo (*ee Caae j) 
Tbecoioo ufixedi the noraal peal tloo. 1 be da^ 
<ks n waa retamed t rurmaJ pe^tjoci, bat It ewl 
not be brcn|ht behind ■gpenor BoealHic artet) 
The patient teened t ha co ad dffabfe ram 
afto- eperatio^ thowgh the operatlra rtaclKB « 
iwt aaaaaal The loiaiaa, whkb u aDm ed to rr- 
faj the aacendlna ectoa, ai aoorct erf wwtj 
and da ya later IheSdotnen ti re-eipfcatd. Theff 
waaBoangneatica erf conpfoonao orf ibetJood mgig 

of the right cokn but aa appoKUceatomT wa» ma* 

toobriat great tacreaaca orf hitralaarfnal tt wM t° 
the cecur a The pabeot enondeaetd mtn/actoeay 



f,-en opemtion in peiv.c oio. 

^^^NGENSTEEN new “AV tSe boys 

“"^eiTS"* ell s»« <»' "““bSi 

Njovember 8, 193 ^ g ^eU, sa erew^g tave been l^ njacb trouble brother, 

Oi Se?»eA’^’ ^ ^ t .E= »■ 

t wf*W' Vm *”»“*”''"’“r'‘Ee»5w S' It IS to be *a common “““‘'S, 
S«“;”^trd='£4t« li?«„b'". A‘« tme mtdptt -P ^tegment (pto^t* 


6gi 


r rabbits wit^ “;- 

tjUed acadentaUy ^ 

It IS to be common foSe 

we -wig* SStSlegment ^t^ftbe 

embryomc T^'ob dm b«'J,,„*’ri^eie 

postarteri^ tmdtransverse , j-mes- 

common 3e)nnode^,^^°"^s ovm 
pedtded on a co® ^°^Son ^^s 

entery T transverse ^ 

mesentery 
not dpvelo 
sible 1 
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A. Raemlcnenai 4 
mnitilka 4 Ww-» 
bdMT led 6, Md 4 tn, 
«d d, tcetadn (te p. v 
T>i fBaDktn^ Id « Ik 
ii(k kk 4 Ik tbkcKs h, 
TV colca hr< e* tk kA. c. 
Aft« e^mboD (TV 0 tk 
MU ialNlM Vi Ik 

U-Vx^o^tkcatoa 
4 Um cekn ud tnaU ksB 
onBatd bwaa nn« 


thm wu aoQK fiaikn o( tiw daodeDOO «■> tbr 
poairrW Mof kjl tU, before t taer f ed « th tbe 
^ejuma Tbe dnodFottm dfd oot Be beUod tbc 
top tri or mtJM ferf re«ch. The mearaCerk crt erie» 
•ppetied t ciHnc off the p*nat retaef lo fu-Ck 
fuhka u Ur as t be traarrene coloo Tbe tnna- 
rene iiMocoloo n« fall/ dereiopfd. The fizalkto 
ol tbe left cckn waa oonaal, aara that the apkm 
Dcrmrr did oo 4 xo a* bifb a* la nauaL 

^rt^Kfr TV Uciaioaa abovn m Fifiire 
] b aere mad« and tbe Mental <oila aad rUbt colon 
freed ap Wben tbe colcn was drawn t ^ Hfht, 
tbecoOaof amaDbtatiaewerarrufinfil bovcannt 
tbe rirtt of tbe (DeaQcoloa. It became pparcatthat. 
In oroer to re-eatabBab tbe oaniul nteaboa, bole 
wo^ have to be made in tbe transmae meaoeoloaj 
tbrowfb wfeda tb« lat/wliaal roOa coold be rrturneJ 
to tb» nonoal poaltjoti, beoeatb tbe tmtarerae 
nraocolon. Socb bole wai made, tbe mearatetr 


bcufiocTaedbelovtbesaaetiAaJmirboltbetrai*- 
»me colon at tbe root ol tbe BcaenlefT After re- 
pewted tnala. It waa obeetred tbit all tbe reCa d 
■mail (ateiTuK cooid be rTtarard tbrocfb lk< 
tore bat a twist retoiiard te tV aaeeadiH 
It waa decided t becrb tba 360 dr^fte tmil o^« 
tbeeotireeitent ol tbeaaceadTBXralon (are Ctjcjl- 
Tba colon waa fijied oi the normal poatioa. Tkde^ 
desom waaretoned tooonsia} pcwtloe, bat H nnU 
not be broQxbt betdnd awp e ik w wirafwteTic artm 
Tbe pabest teemed t hare cenaidmUe paa 
after operatloo tbowjh tie operatire frwcti* " 
not ttflaazial The Union, which aa aDowed to rt- 
m tw hi tbe colon, aa socrce of orty 

and dayibtcrtbe tjckaBenaraatr-eipfcettL TVrr 
waa no anffeatkai erf comproenbe erf tbe Uood 

d the rifbl colon, bol an appeadicoaiowaT waa 
t obvUt freat increaaea « hi train raiail toaieeo 

Ibe ccenm. Tba patient conrakicrd atdactfrtr 
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, ,1 back to the medical service 

'^^atfent^^h^ done well, save 

Suepotled y iSlctive mittOT do^ 

"Stt l't“len/SsemeeSE,»« 

685,54, was ed™I*;ed W ^cequeat ygcurreat spelB o 
iR lORO complaming 01 "oml malnutrition to 
S’nXc vomiting, arouse sus- 

vomiting was oi such a ,«tracTanial ^ 

piaon of tbe P^f 'Igaled a considerably dilated 

lesion. X ray studies ^eveate ^^g^enal stenosis 

duodenum, suggeshveofe to ^ ^^3 ,^der 


JiN ixi . 

The pelvic colon 

,ntestinal motibty ^o ^^’'°e^Cboy’s mother wrote, 
intesunai ^ redundant i ne ooy = „ , ^^3 

was unusually r to an mqmry J . 

billed acadentally 


led acadentauy ^ 

It IS to be noted t mesentery 

tire midgut loop liad a c (proximal to the 
Gratis the nfen^Xtmal ^uct) and the 
embryonic vitellm bowel between 

postartenal ^^’^'“^j^^ansverse colon) were 
Vitelhne duct and ini ^^^^^^1 colomc mes- 
pedided on a ^ot have its own 

Ltery The “J^^erse mesocolon w^_ 

enum,sugge5uv<.-. ..--— ipjg, uu-- mesentery an (-onsequence, ^ 

>eration was done S P 4^_„ time 3 hours, i5 ^Qt developed Cnol normal configurat 

ipropane anMthMia (op much dilated ^ ^ restore the . ^ segments, merely 

U The duodenum W^s the duo- of testmal segm 

by fiy™® “^rtfmualpoMbon 1“ 

the deum entered it fro Dense adhesions com ,.nlon was fully devel p ’ . through which 

S’S.aW.sb S’l’e* topped “ 

f53,sf«r.; b=iow oi 

rrand “j)SeSSd the cecum 

rsvei'iSrwkr.^y St ^commended be'e^pMad ae a 

necessary to make an 'U'usion in i^u o It « r t of ileum be ^ te dis- 

Ihe coils of small intestine to then nm ternim^ seg ^^rit, to ob^a ^ 

MTien the terminal ileum v'us p ^ degree of temporary rgcum durmg convale 

aperture m the transverse mes loton The ter- tention of the -j.jre succeeds m rest 

SSEVof'S; Se SS'o m S arta”6a”;;tgb t Sail mteslme com== 

medially, either over or heneat anastomosis be- , nevertheless, th occupy the 

make an ohhque end-to end closed a^stom ^^^^ iTof small intestine not to occupy 

tween the a ileal segments this the cods Ol sm ^ .u^Lh 

hov,e\cr, that it would he imposs ^ pPy j upper left q . operation, th g 

“A; The 

appendix was excised tapre was consid- denal steno nt » rutne rtscction 

During the early convalescence, h^^^ .Rweniiy du^ S‘cbr“n^‘‘l'°'' vnn' & h«p No 

[able intesUnal distention (It w jeum bi<^^ I'i^n'Tln >V .'JfZroSioi 

matter, undoubtedly, to employ tne re 

AT rvmrvVixrlorf ir rlPTfimDrCSSlOH 01 
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%VU31A±\ AMD OrfCUfTKrtS 
A gCTtcni ImpTOTwittnt h« oxne aboat bi 
the rejulu of treatment of acute intertliul 
otutnictiom From furricaj clioka profmlng 
an CTpedal btemt in tbe problem a perriat 
cnt racrtabtj \‘aryiiig from la to »o per cent 
b reported atlD Strangulating olrttroctiocu 
and late caaet o( aim pie obstruction arith great 
dktentioni contribute largel\ to thb rcMoal 
mortalltv niere la bo we trr a defiahe mcr 
lalUy of IwtmaU athicb ihoold be identified. 
Too entbuafaatic reliance upon suction mairage- 
ment contributes to tbe mortahlr of treatment 
Reduction tn the exlatent residual mortafitv 
of acute Intestinal obatroctioQ must coov 
about larg^N through fanpr u v em eat of aorgi- 
cal techniquea. W'to turgeom leam tlat 
ostpilc tirriual dteomfrtmont are mandatory 
for aaccen with operati\-e manen^'en, in thi 
presence of ohstntetloo and large dbtenlkma, 
generaJ bettermeiit will becocnc apparent 
again in the managecKot o( bowel obstruc 
tun. Uov t aurgi^ tap of a dbtesded ob- 
structed intestine U done b equalh as onpor 
taot as the thdet of procedure The eipen- 
ence of this chnic with ooavlable strangulated 
bowel suggests that primarr inteftiaaJ resec 
Uon with oblique end-to-enii anastomods. the 
cloaed technique being used, la a safe and talis- 
fsetory procedure- During the past \Tar In 
nine conaecutive p&Kenta witu oonviable 
strangulated b ow el there were oo deatha 
Three new oper a thr techniqiiea for em 
ployroent In tbe bowel obstruction problem 
are described (i) Aseptic decotnpresrfre auc 
tion cntCTotomy Tms procedure aSoida a 
means of relieving intestinal diatentlon at 
operatioD b tn tKptic manner pcnnrttiiJg 
TwualiaatJon of tbe rite of obstruction thus 
enabling the aurgeon to deal nwre effectually 
and dlr^y with tbe ohrtrocting ageocT (a) 
Method for aacpOc remoTal of an obatiuctmg 
gallatoiie. (3) A correclive opemtfoo for non 
rotatkm of the iuteatine. Caae histonea Dhia- 
tiatbg each operative pcocedare are died 
It a cooduded that for tbe Imioediale >Tara 
which ne ahead better resulU m the treatment 
of acute btcitbalobftruction wiD be achieved, 
essentially by improvement in autglcal tech 
nlquea. IVlrasurgeonsmaatertbeiwoblcmof 
decompretfing a datcoded bowel at operation. 


tbe preaent mortalltv of obstrortlon thcpwi 
cocarferibly better than that of the pr^ 
tlon era, vrill ayipear Urge b ccqjttaji wub 
that to be achieved bv a weD balanced oieof 
coosenaUre dc com prcs d on, and timely od 

predadj- eiecutihd aaepOc eurjiM pmceihmt. 
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of frte KulUoIljunlile (7^ mlUizTsnM per cat 
lotil) occurring »t sM boon (Fig t> Foot 
p«.tMnu, t nw f cvct posaeated bktod luiffcalU 
tnide lerrds at dcQvcrf which were ftrikloglr 
lower thin wu intidpated la 1 of thw 
cus in addition il bfcxd detennloitloo about 
I>^ hour* before dellmv confirtoed the 
ndstenre of an extraady W tuUanfiimkle 
cmcentntkia. In another cue no •olfinlli 
mlde WM detectable b the bbod 1 boor after 
admioiftratiiHi (Fig 1) AH anal}'aes were 
done in duplicate In the laboratory of Dr E. 
IL MinhiD Jr by the metbodi and raodifi 
deviicd by him and hi» iwndatea. 

No apparent explanatkm for tbeae anom 
alcns Uo^ leveb was at hand OccaiioiiaOy 



oralting o c c urfcd aoon after tlw druj ai 

ghro, but none of tbeae cases were bcfoded in 

the stndy Saspecthig that Itclon relsled to 
the prxtaa of later ndght be hniJTed, re 
gave the same 4 patients anotbcr tev 
of ful/aallanride by mouth about a reel 
after partoritloo Dot^ of the drug was al- 
colaled as before, alWance befog ^>4. 
artetmOylof a7kiloOTamw^tlost Blood 
arifsnil amide ddcrml^tioDS woe m^A. ^ 
intet\als of i j 5 and 7 hcarv la tith 
instance tbe resulting corsT showed cxccUeat 
absorptioQ of tbe drug, with a mariml coq. 
cenUatloQ of about 8 ciill%rams per cent of 
five solfanHamlde appearing betrcea i and 5 
boon alter admiiJstrallom \bsoiptkn curm 
(or 1 padenta are shown la Ftgum 1 and s. 
to fDustiatc tbe ftriUog contmt between the 
blood tulfanQainlde lereb attained dutfog 
labor and those resulting fiua similar dosn 
during tbe poerpenoiCL 
^’Ub the adsnst of snlfatbiasfe and its 
rapid popnlarfatloo it beet me of inteteft to 
compare tbe behavior of this dreg during labor 
with that of sulfanilamide. ActonOagfr a 
slsgie doae of 5 grams of raUathhaole was 
gimk oraDy to a aeries of 8 patkots da fa e 
Uter and samples of venous blood were ob- 
tained at deOt'CTy wfaidi ensued at wam 
tatenrala between 1 and ii boon later The 
results of tbe blood detenninatloes were hide 
abort of amaring (Table 1 ) Despite tbe gen- 
eral operience that mlfatUaaoie Is mort 
rapidly abaorbed than soUanllaoikk under 
onhnaiy drcomstances the biood cnccenin 

tloos 0/ the foiTOer whkb were It talocd daring 


8 

i 

} 


«tia ttod co^talntM (aOc*te* iMWllc- 
(W (aJlDted for dflrt low) h fonr*”*- 
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■oup ot s laboring ^ bouts 5° . L= ot this drug ^ ^ 2 9 5 

rbcUi^nabours an^detcrmi^^^^^ btood Revets ,,„„cn rccci^ 

iJott dchxctN obtained at tt ^ent ^-^^Jj^^^biazote f'|"”^cntration of 2 i 

,tac made on venous b^o ,0 the { suUa «’"S^"cd, and ttic 

bmc ot birlb Here g ’ ^^bsorption ptbet bt . ^^as , ^bon mcasur- 

nsuaWN uniform Attained during latm^ mdtig^^"" oatients failed ev cn .5 rang 

tlnic, the blood lev els attai ^^,,eding = ^ ^^^od of 6 paW drug after pt 


jc made on vewtt- - contrast t. - ^ j^iaximai cd, and tne 

ncofhirlh _\riid absorption n otbet ba . ^ ^^as , gbon mcasur- 

bUallN uniform J^tained during lalm nulbgrani P failed evt-n ^5 rang- 

mg, the blood lev els atta ^ ^food of 6 pati ^rug after pt 

mre siirpnsmglv ^ven able qnant^rs Cvenvsben |na ^ 

e^sSei^^ tt cord Wood ™ itj ^'r!^. 

’T"»ntt to this sen« W o«-“ ^ noig« ,, been =««« en 

die same 5 patients, ^^^"^^aother dos 
ihc pucrpcrium, nere g 
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II 13 14 ) After • iingle doBe of onlj- 3 
{[Tun« the bkiod cDDCCQtrttisQS reznalDcd 
4bo\*e 4 mflUgrums per cent for 4 to 6 hour* 
(n) 

SimQ&Hy In the cgje of lol/adJume 4 tingle 
or*l dote of 5 gnmi ^%-eii to ncmptrefiutfil 
ptbeots resulted b a majbu! bl^ coo- 
ceotntkm of 7 7 to loj mllCgrami per cent 

4 to 6 hours bier (10) Of oar 5 patlwti irbo 
recch-ed the same dose donog kibw the 
avtnje blood lerd be ta ee u 3 boon and 4 
boors 50 mbutes later irai, by ctjatrast only 
I 3 mluignuns per cent Scoaher don of this 
dnig Hewbe resulted b ermsfatenU) greater 
blood CQQCOitialkms liter simQar blervals in 
Doopregnaot Indhtditfdi (ii 13 tq) 

^Iore striking however was the oornfarl 
•on between the blood leveli reiuldng from a 
single dose of tul/adiaeme during labor and 
thoK attabed b the some patients after 
WentidJ iQtentb ua the earlv puerperfum. 
The cDoceDtraUaos of sulfatwifie b the 
blood b the latter seraa were on the average 

5 s times u high as those occurrbg dur^ 
labor 

In coatx&it to the rather onlfonDly poor 
abscoption of sulfathiatole and tirlfadiaane 
during labor the results with sulfaoQainide 
showed a greater range of varkbQU} The 
majority of the patrentj oonloimcd to the 
standard tj-pe of absorption air>T b only 4 
of the 16 cases srere the blood Icvds con- 
spicoonsly knr The cause for the gresicr 
IrTtfulailty of absorption of mlftnllamlde 
duraig labor b not dear Rove%'ei when 
complete absorption curves for these same 4 
patients were cstsblisbed during the Doer 
the blood concentratioai were found 
to rbe to the — ini» general levcb as are nor 
maDy eocountered fa p o rmr egn a n t bdlvidoab 
receiving doses ot the dnig 

No aplanation for the anomaknu absoq)- 
tlon of the suHonamides from the gastio- 
btestbal tract during labor b completely 
satisfying hlarsball a^ his assoebtes (7 8) 
have shown that tulftnflamiie and sulfapyri 
ijlTw» are ver^ pooitv absorbed from the 
ttnTrrf r 4 i Rlin the drugs were fatroduced 
bto the stomaclB of do« after the pybsua 
had been ligated \ery nttlo of the sulfonamide 
appeared m the blood When the drug* were 


pennltted to pass falo the dwdeinaa, bow 
ever a sharp rbe promptly occurred b U* 
blood le%Tlj- There b ume evUeijcc (» 1) 
that the emptying tfaie of the stoouch mat 

bepfolonged at least b some patients, duriiit 

labor Thb might account, b a measure for 
the poor absorption of the tuUonamkies. 
Jforeover soIfipjTidiQe has been claimed to 
tsiTt a ipetdfic drying eflcct 00 the empty 
bgtfaje of the human stomach {9) Thiaik 
diflerences among the Wood le^■dI of the sth 
fanilamide suifathbjole and sulla<fianrw 
treated patients mav be rdated to varyiag 
effects uerted on gastric emptying by each 
of these compounds. 

The group of patients rtcriving rilfijfiiiifle 
were all given small doses of acopobmlDe (op 
to I mffUgrsm) during labor as a part of thdi 
analgesic medication Because of tbc dmlar 
lt> ^ action between thb drug and atropbe 
the xdt of the foerwr b proioagbg the cinpty 
log tb>e of the ftoruacb was taka Into ree- 
itdents7n. However dnpHe the cbma lor 
an mhlbltory effect of atrepaie oa the eorpty 
bg of the rtonmeh (5 iB) a mD< ct^I 
study of the effects of thb nbsUnce b the 
bureau has shown it, b doses up to s mllE- 
gniDS, to pr oduce no significant ■Itentsm b 
the gastric emptytiM time (4) JIui cover the 
patients b lu&tthias^ Kries received 
no icopolainbe yet their failure to absorb 
the drug was even uxwe itiikbc than b the 
case of UsTse patients to wbotn sol f a d bi b e 
had been given. The effcdi of scopolamliie 
mav therefore be elhnbsted from con- 
stderetion. 

WTiaiever may be the factor or fsetoo re 

E niible for the low blood coacentrsllooi of 

solfooainidesfoDowbg their oral sdmiitf- 

tration danng labor the therapeutic hofto 
tions of this study are perfectly dear 
therapy cannot be relied open espedaHyi™ 
eulfathlazole and mUiditime to es Ubl^ 
effective bbod ieveh of these drugs dart=« 
labor HTjcn prompt tberapeullc sdlo^ 
desired parenteral adndnistfallon «* 
drugs should be resorted to. Indc^ » bai 
been found that when lo^nm sulfithHw or 
irAmiTi foUadiasiQe Is adnsbistcied “y*” 
VTBOQsl) during labor a slnglo do* ”5 
grams 600 cubic centinjeters of 1 5 1 *^ 
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THE DIAGNOSIS AND TREATMENT OF TUBERCUIOSIS 


OF THE 

HERMAN U kRETNQlMER 

E VFR\ oroteRift agrees with the aUlc 
mcQt thst genilcmrinarv lubwcnkrtl* 
ts aecoadsiy to a dbtut focua of 
taberoiJosis, and because of this fact 
be ii interested hi the p7>tnil subject of tuber 
culofts. 

Since 1900 there has been a de^nlte down 
ward trend in the mortalUj from tubercolods. 
In 1900 the death rale was aoi per loo/ioo 
and la 1940 It was 45 7 per roo,ooo an un 
pforement of 77 36 per cent The current 
infCcaliora are that when the final reports for 
1941 are tabulated the death rate frooa tuber 
ojlosis for the United States wiH be less than 
45 per 100,000 total population The Im 
proNTToent will be more uum J per oml over 
1940 wben aeeordhig to proN'iconal reporta, 
tlw death rate was 45 7 per too 000 In 
1940 tsrdve of the states of the Ucuoq had 
death rales from tuberculosis bdow 30 per 
too ooD and six of Lbem bad death rates of 
ae per 100,000 or less (10) TUs downward 
tre^ alnce 1900 h shown In Flfure r 
We ma) pause for a mome n t to compare 
these finres with the accldeatal deatho id 
1941 wnkh were 76 j deaths per 100,000 of 
our popolatioa, and with motor vehicle deaths 
for 1941 which were 30 per 100 000 (7) 

It abut natural tlat this tnarhed reduction 
m the mortality In fcoeral tuberculosfa should 
be fofkiwed by a msrhed redaetkm In the b- 
ddence of re^ tabercukni* and this is the 
eipericuce of mam urologisti loduduif mj 
ad/ Id ipaj (8) I reported a aerfes of j»i 
f — « of renaJ tubercobsii and in 1936 (9J a 
setfcs 0/ 43 cases of renal tnbereukms occur 
ring m chDdbood and adolescence Thbpaper 
is based on a study of 95 cases that have b» 
undermj perwnalfiiperTiskm since the previ- 
ously mentioned publications. 

The patbogeneds of tubcrcoioab as it affects 
the kidney been suntranded with a new 

Men tW ■iitht •< tS* ^aedra Calr«> OaW 
Cj? JmC-S. m 


KIDNE’J 

NtD I- ves^ CUei^ lITmo. 

conceptbn in the past seicral rears. Ilrrcio- 
fore there have tw 5 thcoricj rrcanlme Ok 
routes of In/cctkm la renal tuberciVwU U\ 
hematogenoos (3) nro-eoous, via the team 
of the ureter (3) lyronhoHcoou*. iia the peri- 
ureteral lymph ve^c (4I direct ettewSoo 
from rirrounding areas, luch « the bowd 
(5) cMeraloo throuRh the dbphrapn frora tie 
lung Toda) our thoughts is to the pa)b>- 
genens 0/ renal tuberculosis are pracHcally 
Urafted to the belief that the cause U Infection 
by the bemalDcenous nnrte and the fitstka 
of tuberde hscflU In the tissue (j) 

The primarv rofeerton In tuberrulosn h 
nsoany thioogfa the resplrttor) tract Bol 
(his pncaar> Infectioo does not aQow the flu 
tion of tube^ badTli In emansor tiswiei unti 
aeniiUistkip to the bacSB and their ipedfif 
toxins hss had an opportanlts to develop. 
The time iotan^ from the primuv la/ection 
to the development of the senjotlxaboa b the 
tissues of the bodr varies approximaVrlv fttca 
10 days to 4 weeks. During this blcml, 
thstb poorlolhedevrlojwnentofthescn'fti- 
xatloo the tubercle badlQ mav wtuder 
through the bodv In one or anotter of the 
vascular djannels. However, with the dr 
velopment of sensjtlzation when they come 
In coolart with tissoe structure the metinry 
of rtisoe cells, developed In the process of 
■ensituation caoies an ootpoonng of serum 
wbicii bees the tubercle baidOl at that nte 
Therefore if in the wandcrfaipso/ thcsconrao- 
isms they happen to pass throt^jh the liineT 
when ieni 5 tiatk>a is dertloping or has 
devrebped, the badDi may become fixed m the 
ksdoey Some of the OTfanlnm thus fired 
mav ihicrogh p±[sgoc>**tosis, be engulfed Of 
destre^md, or they may Qe donniBt, rur 
rounded by tissue cells In the ftrurtme 
where they have been deposited iwahJ^ 
actlTatfcio in theae tissue ceDs to pennit ba^ 
lari prowth and pathological change in the 
ktdnev 
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;sue lihe the hidney ^jaciUi into the 

4 The entrance of t ^^^dergo hema- 

D\ood stream The tubercle baedh 

logenous Stream through nicchani- 
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hilar liTuph °\5,rough tuberculous sal- ^j^^^ycntly It mV ^ is made, the 


youngest pauem. ^ ^Ee age u.=- 

oldest, 66 In a tot^ ° j^rs of age, i P^-' 

tnbution was as follow ^tients, 2° to 29 

heat, 11 to 19 years, I P g 34 patients, 
years, 14 patients, 30 to 39 y years, 8 

40 to 49 years, 26 patien , 5 age not 

patients, 60 to 69 years, 3 P 
stated, 2 patients ^„acp occurs more 

Sides Whether the ^isc^ o{ little 
frequently on the "^ht ^as an 

value in diagnosis and tre 


a^res via the ^tei. of routine, 

instances as n ®atte^^^ 

^'°Jntgenogranis of g^g not obtamed m 

roentgen fegenograms were n 

reawns r S but ro g ^ ^ ^mg 
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19 per cent porith-e old bcaJed kjiont fa 19 
CMci, or 38 per cent mhI DefMht findings fa 
95 ctuet, or 50 per cent Inotbcfsrtjtdi,o(5o 

S ticDU enunfaed wUh roentgen r*rs oot 
If or 50 per cent, of them db(iMcd e\ 1 dencc 
of t«ljnoD»iv tnbercuVmn, eltVw «ctl\-e or 
bcaJed In mj prevfau* •eriei cf t^ult 
publahtd fa 1999 the perceoUge ot potithr 
findings was 35 5 In the teintd icrfa of 43 
ai>c» the faddeiKc was 37 9 per cent and fa 
thh *0(101 50 per cent, thus ihcmfag a \-tTT 
definite faoeue fa tltt number of cases In 
which chest roentgenograms were posftire. 

OiMer Ikhtmdnt le^tus A re^•icw of the 
records dbdotes that 37 patients ot iRjM 
per cent practfcallv 39 per cent, had eviacnct 
of tubercidota fa othw parts of the bodv 
cither pre t ent at the time the patient f 
under observation or It was noted fa the his- 
tory that the patfent had been operated upon 
or had been treated for tobefcnkwla. Interest 
log fa the stnd} of this group of cases was the 
lai^ mnsbex of patients with genital tuber 
cuioais and the imal] number iHth gfandoUr 
or bone tubercoiosiv 


negative at the time of admlatin sad the 
X ny film and fatra\'enc«i oropram durfowdt 

stone fa Ibc jwlsds and a large tjTfawfflhro^ 

1^0 search lor bacilij was \Uct the 

Udaej- was renwvTd the preieoce of toberco- 
loib was found (Fig 1) 

Areas of cakfacalion when freienl sre cf 
dfaguostlc importance However fa my ex 

IwTimce they have not been seen Ten often and 

when pwescfit were fa advanced cases. I re- 
centiy saw a man of 6j ^-wTs with crienjivr 
caldncatlon due to rensl taberculoni, aM 
because of hk maried urinary lymptoBM wu 
tent in with a dfaguoiu of prosUtic blu er 

tnyfcy (JTs 3) 

In an occasiona] case the film may ihnr (be 
oatlfae of the enlarged tldoer with more or 
leas roondfd areas of increased denatv dne 
to li« presence of fajpuaaltd pus ^l) 
kJdnev) 

Inlrvnunit » tfrafln With the aide 
spread nse of fatravTDOus urographr there b a 
certain tendency to rel> npoo its to the 
exclusion of nreterai catheterixatnn in the 
diagoocb of renil (ubemilosis as aeil as fa 
the detenniiotioa of the status of the occkv 


ouOKOSn 

In the largest number of faitances when a 
tlent contnlts the nrofogot the diagooats 
easy and it b based on the demonstratioo 
of pcs and tnbercie bacflll m the urine ob- 
tained from the kidney with the ureteral 
catheter With a bbtory of antecedent tuber 
enkms Qimga, gfands, bones genitalb) asso- 
ciated T^th a mstorr of urinary rvmptoens, 
often diagnosed and treated as crrtitb with 
out relief pJos the pr esen ce of pus and tu- 
bercie boeflU fa the orfoe the dlagnosts of 
tmoaiy tnbereulods b eslablaheul Then 
there remains the problem of to ca tb fag the 
leaain whether present fa one or both lldners 
or whether the orinan tuberculosis b second 
ary to tuberculosb m the prostate or sTsieJe*. 
or fa both- A plain roentgen ray film of the 
rirfasr> tract b next fa order to rule ont tbe 
pr es ence of stone and to note the presence of 
calcification Stone associated with tuberen 
krsis U rmcommem 

In one of our cmsca fa which there were no 
urfaan f\mptoras the patient came in with 
a t^■p^ca] tuston of renal stone Tbeunnewas 


rite Udner 1 am me many mokigistt use 
had the experience of fiprtmg toberw bacQE 
and pas ccfls in the cstbeteriztd specuneti 
from a Iddney which was reported u normsl 
on the btris ^ the mtravenons mvbfmn. I 
beiiew ihb somce of error b orocn more conj- 
moo than b generiih appreciated TJnti Flm- 
melt found tnbercie bacllh fa the nrfacofjfi per 
cent of hu patients fa whom the Intrareooas 
pyeloeram was reported as nonnal. Therefore 
one should not accept the rcaolts of Intri 

venous pyelogranii alw to del ennfae whether 

or not tne opporite kldnev harbors liberea 

foris fa other words, if fa a given case tubercle 

badlii have been found fa bladder grl ne s^ 
an intraveoous njo gr a m diwlojes a pvd<> 
gram on one side which b compatlbic wifa 
renal tuberculosb wchaveanotbCTGnkintbe 
chain of evidence (Figs. 4 and 5) However 
if the pv-elogram oo tbe opporite ride b it 
ported as nonnal, we most not assume that 
such U the without careful study of (he 
urine obtained by ureteral catbeteriotjDa. 

Bofbee has recently reported an 
case fa whldi tbe pyefogram rrsealed a fiEas 
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Ug 2 Dilatation of the bifid pelvis, and hydronephrosis 
01 the upper half of the kidney due to a large stone in the 
Wins of the kidney The tuberculosis was foupd in the 
lower half of the kidney 

defect compatible with tumor The filling 
defect was due to a tuberculoma In one of 
my recent cases a tuberculoma was found, 
which, however, did not produce a filling de- 
fect compatible with tumor (Fig 6) 

Cystoscopic examination and ureteral cathe- 
terization Next in order is the cystoscopic 
e^ammation and ureteral catheterization Our 
objective should be to make an absolutely 
correct diagnosis with as few cystoscopic ex- 
aminations as possible, m other words, re- 
peated mstrumentation should be kept at an 
absolute minimum Every attempt should be 
made to obtain all the necessary mformation 
^ Tk cystoscopic exammation 
Ihe information and limitation of the cysto- 
^opic exammation and ureteral catheteriza- 
>on depend upon the duration of the renal 
oberculosis In the early cases the bladder 
may be normal In some cases changes m the 
oreteral orifice itself are seen, m others the 
presence of tubercles is noted in the region of 


Fig 3 Extensive calaficxition in the left kidney due to 
tuberculosis 

the ureteral orifice In the advanced cases, ex- 
tensive involvement with limitation of bladder 
capacity is noted 

It has been my practice for many years to 
exercise great precaution against the so 
called “possibility” of mfectmg the normal 
kidney by the ureteral catheter carrying m- 
fected urine up the ureter This can easily be 
avoided by pluggmg the end of the catheter 
with a large pm 

In some of the cases one cannot cathetenze 
both ureters because of severe and extensive 
bladder involvement, thus making it impossi- 
ble to find one or both orifices Again it may 
be impossible to cathetenze the ureter be- 
cause of the presence of a stneture In this 
series of 95 cases, there were 25, or 26 31 per 
cent, cases m which it was not possible to 
cathetenze the diseased side 

Demonstration of tubercle bacilli in urine 
As one’s experience grows, a tentative clmical 
diagnosis is made more and more frequently, 
so that search for bacilli is more and more 
mandaton^ and the percentage of cases in 
which bacilli are found m the urine increases 
from year to year If, for example, from the 
history one suspects tuberculosis and tubercle 
bacilli have been found m the bladder urme a 
most careful search should be made in the 
kidney specimen by smear On the other 
hand, in cases m which one does not have any 
suspicion that the patient has tuberculosis, 
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FiC- 4 Ejrtniih^ lA>«i mnc c/ Ow kUzK7 U(n 
ewm p]PTtofr«a la lU* r7P« e/ ate k the am 

UlomtiN 

but does Qot vut to ovTrlook the po<BbflM\ 
o{ toberculceb, lU 3 of the loetbods— 
aimH\ cmaui, cnicum sad guloe* pig In 
ocoktiooi— ahoutd be ttacd 
Tvibetde btciH 'prere t<»Mi in S» ot 
per cent, of the 95 i-at^ by wtmn or culiuree 
Of cuinenpig iDOcuUtWa, or el»e bv nil 3 
melbods, ^ 3 of vrUcfa cues buflli were 
dcnxmstnted lo tbc pos from t druolof smos. 
the patients hiNdiig pre\'icntsl\ been operated 
upon for periirnal OMceis. In 13 cues, or 14 75 
per cnt the diagnosis wu made b^ crsto- 
and bv pv f tegr ims. In i cue the diag 
Tu mAfi e at openticn, u herctofoTc 
mentioned. 

I atmld like to call attentxm to a group of 
patients In arhom the dUgnocs may be and 
•ometiines Is, m-criooked They girc no bb- 
ton of antecedent igbcmdons, there are do 
urfnar. sNTnptoms, and thr< are sent in be 
cause of the preieoce of albinnlo and pas m 
the urine whjch bu resisted the usual treat 
meot. Tbc% mas have sets of latraTcnoos 
urograms which re\<a1 h\-droDephross and 
the request U made that ureteral dOatations 
be given. 


Hf j lam 0 w>M idoraatn h 

es«*sflftJaiitTTi»ihoi»teisdTMCrtif*Jt st gif si i^ 'Ms 
On luaiMEO arinit if Ut U |iiiiir a f i pi 

It ibcmld Dot be overiooked that h maj so 
happen that the urine in a patient whh mal 
tuberculosis ma\ be ckar and free of pcs 
when he presents himself Neretlifiess, fa 1 
case of tliis sort or whene%TT the kast sa»- 
plaoc anses In ray mind as to tbc underf} hg 
pelbologica] condlUoc, I routloHy use all 
3 roeOrods— nijtttJ} nnenrs, miturts, and 
gumea pig inoculations. 

Id palieot a diagnosis of stricture fa tbe 
soperioT calyx with h)'drooephitsi5 was made 
from the pj-eJogrim berrm-er careful ilodr 
of the smears showed tuberde bs ri llL A 
nephrectomy wu perionntd FTarnfastim 
of the specimen disdoted that the h\-drDcalji 
wu doe to tubcrcolo^ and not to a liiDlJe 
Hrictmt (Fig 7) . . 

liTien a patient has been opersfed opoo for 
dralnan of a perirenal ahseess and If 
sinas docs not iscal tn a rcasonaUe period « 
tune one ibouW a}wa)a be snsptewus that 
the under!) mg pathoioE) mar be renal tuber 

cuiofU. Eiaminatioti of the pus ahkh cai« 

from thedrainiBgiiiiusm the Wn fa Sii^mtlr 
■tadied cases disclosed the prtseoce of ttibernc 
badQi 
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Dg 6 Fig 7 Fig 8 

Fig 6 A, Tuberculosis in a papilla, B, tuberculoma, Fig 7 Tuberculous b\drocal\x 

Fillmg defect i\ as not corapat- Fig 8 Early lesion which maj be missed inth an 

iDie with tumor ,ntra\ enous urogram 




Retrograde pyelography There are some 
sharp differences of opinion regarding the use 
of retrograde pyelograms in the diagnosis of 
tuberculosis Some urologists have used 
P) elograms m all cases, have repeated them as 
often as necessary, and have never seen any 
bad effects On the other hand, there are 
other urologists who caution agamst the 
routine use of retrograde pyelograms because 
of the danger of pyelovenous backflow In 
^or to study the course of the disease 
homas repeats the pyelograms as often as 
necessary, whereas Hinman states that the 
uro ogist who requires a pyelogram to show 
e ects in filling caused by tuberculosis in 
order to complete his diagnosis, is not sure of 
imself In my opmion there exists a happy 
Medium between these two jximts of view I 
0 not make retrograde pyelograms as a rou- 
Me, reserving them for cases m which the 
M ravenous urogram has been reported as 
onnal, and the examination of urme from 
e supposedly normal kidney discloses the 
preface of pus cells Then a retrograde 
pyelogram is justifiable Furthermore, m cases 
(F^ tuberculous lesion is very small 

1 Sj and an intravenous urogram is mad- 
quate to show its presence, a retrograde 
pyelogram should be of considerable value 


Once the presence of tubercle bacilli and 
pus have been demonstrated in the urme ob- 
tained from the kidney by ureteral catheter, a 
retrograde pyelogram is unnecessary, since it 
IS of no help in estabbshmg the diagnosis of 
renal tuberculosis However, if a few pus cells 
and a few tubercle bacilli are found in the so 
called normal opposite kidney or if the unne 
IS clear and reveals a few tubercle bacilli, and 
if the intravenous urogram is reported as nor- 
mal, then It IS my opimon that retrograde 
pyelogram should be made Our objective 
should be to make an absolutely correct diag- 
nosis of the disease with as few cystoscopic 
examinations as possible, m other words, re- 
peated mstrumentation should be kept at an 
absolute minimum Every'^ attempt should be 
made to obtam aU the necessary information 
on the first cystoscopy 

TREATMENT 

Once the diagnosis of renal tuberculosis has 
been established the treatment is nephrec- 
tomy Renal tuberculosis as seen by the clini- 
cian does not heal This statement bears repe- 
tition since the idea seems to prevail among 
some physicians that renal tuberculosis can be 
cured by means of medical treatment and thus 
nephrectomy can be avoided I have never 
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KCTi a cw of prorrd rwul lubrrctilom br*l 
under medical trtatmenL 
HrtliOf; u *uch ti not to be coafu»ed »Jth 
caje* in which a tubercuk>Q» itrkture of the 
ureter completdv occlude* the ureter and the 
Drine become* clctir and U free of pm. When 
thli occur* the condition ha* been referred to 
a* antoDepbrectocnv Thk doe* not conrti 
tute bealin* in tbe rtirct *«i*e of the lerm 
*ince tuber^ bacilG ha\t been found In these 
kidoe^'* after their remoeaJ Wl^ther oc not 
this tiTK of patient ihoold be operated upon 
ha* bcCT tbe tobjert of di*cn*ikin peo and con 
I ha\x not operated upon a patl«l wflh thb 
ts-pc of renal tuberculoil*. 

In thelij^hl of oox pr es ent toowWj^ of the 
reUtionihip between unilatcfal kictoer dis- 
ease and hi-perterafaa, removal of thb type of 
renal tubercukxi* may be conadered. How 
eiTT one most be mindful of the fact that the 
remcn.'al of the kldnn mar twt lafloence the 
h\ 7 ierten*lon 

Nephreetoeni for renal tuberculod* b never 
an etaergcpo operation There is ahrav* 
pfentv of time to await the results of tite 
guinea pig iooculatioo* as well as the remit* 
of the culture* if there tt ani doabt about tbe 
cpjestioo of mvoliement of the opposite kU 
De\ One tlwaii ha* pienti of time for a 
careful studs of the patient for tbe pmcDre 
of other foci of tnbercnlosu and for the m- 
*titutk>a of prdimmars preparation of the pa 
tient In the ordlnan case as seen b% the 
asTiage urologist thb penod i* short ^ can 
not agree with the view that all patient* with 
renal tubermkisb should haw saotloriom 
treatment for at iea*t 6 moothi before tbe 
nephrectomi In hutitutmoal practice where 
•o mam paltent* are •een with multiple active 
foa and far adianced pretiminarr 

treatment b in order In the ai-erage case 
treatment before operation should not be car 
oed out too long lince it mar forego tbe 

r n irm tune for tbe operalioa. and there b 
tbe powbUitv of spread to tbe other kid 
nc% whKdi one must watch. 

i wiU not enumerate the techoical detaO* 
except to ia\ that there has been endless db- 
cusoon in regard to tbe treatment of the ore 
ter iwriinj; from complete removal down to 
the bladder to rcmoimg as much of the ureter 


as can be done through the Inddon, or to *m 
fag tbe cut end Into the itin the Utter pro- 
cedure has rtctnlly been rr-emphiiued br 
Howard. My pcoceduie u the rnranal cf tt 
much of tbe ureter as can be cwvtnSetiih 
remowd 

hqiuJlv as iiuportflot u the operatkio u 
sdlb the postopcratiw program afsctabkh 
1 hardly need *tre« before thb group U uh 
Ibc neceWly for a poftopmthe program I 
am fa bcart> accord 

Nothing b *0 dbtorhing both to tbe patbtst 
and the phvsidan a* the pmbtcnce of Uadder 
symptoms following Dephrectomv Their 
sevTfiti and duratioo art dlrerth- depeTwVnt 
uponthecvtcfltofbladderinvojvnnent ahah 
in turn b depemlenl upon tbe duration of 
renal tubermlosb before operation. la other 
words, fa cftib ca'e* with little ot no bladder 
favolrrmciit this problem does not ^Tbi Id 
advanced case* ahh extensive ^dlrr U 
volvcnent the pereblcnee of bladder sio^ 
toms constitute* a peohinn of consderelie 
magnitude 

I do not resor t to kwal treatmenL It b me 
experience that no matler which form of local 
treatment is used tbe proerdore b painful 
and rucli shortens the aoratJoQ of the bbd 
der siTBploma. Tbe internal useof oethilene 
Woe ha* it* advocate*, and ipparentli grm 
relief in a large number of case* 

BilaifTtJ lulKfndmJ Wwionthcquestioo 
of DephmrloTui in bilalefiJ renal tnbertu 
iosb change from time to tfroe and depend 
largeii upon the new* of the iDdiiddnal urol 
ogi*f Ilenline rccentl) reported a sene* of jo 
CSV* of bilateral tubemV»i in aWefeheyer 
formed a nephrevtoms on v) patient*. \* • 
general rule I refrain from nephrectocnr b 
there case* unre lemo xm g ooc tubermkna 
ktdncv can haw no healing or cnratire effect 
upon h* mate However there are drrom- 
stance* under whkh one b obllped to epente 
— fo rvampte when ooe »*d« duck^o. a pvo- 
Dcphrow* tut re»alU in teufe acptb maai- 
fe*tation*— chin*, fever *weatv high Icv- 
cocite count — one b obliged to do a nepbrec 
torn but In ihit instance the kxlDei t* re- 
moved pnmarilv becaore of rerflic mftcltno 
mth leptic manileftatioos and not oq ac 
count of renal tubemikms. 
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presuppose that tubercle baciUi are deposited 
there without production of a permanent or 
demonstrable infection in the vagina or 
uterus In the tubes the bacilli gam a foothold 
and multiply in the folds of the mucous mem- 
brane In lie uterus the mucous membrane, 
as a result of menstruation, is continually 
exfohating and regenerating thus providing 
the tubercle bacilli with less favorable living 
conditions 

Some of the cases described in the literature 
as a primary genital tuberculosis n ere based 
on autops}' findings Amann (2) and Feis 
nghtlv pomt out that old healed primary^ 
foD may have been overlooked m these cases 
The majonty of cases reported are clmical and 
then findmgs are frequently hmited to e\am- 
niabon of biopsy specimens of the adnexa or 
endometnum 

It IS our opmion that primary tuberculosis 
of the female genital organs rarely, if ever, 
occurs In no case described m the literature, 
mdudmg the reports of postmortem examina- 
tions, were the critena of a primary complex 
found, 1 e , the genital tuberculosis was the 
first mfection in the body and the regional 
lymph nodes showed the same stage of ana- 
tomic development as the involved genital 
organ 

Direct exteusion from a neighboring organ 
In 26 of the 52 individuals, or 50 per cent, 
there was an accompanying tuberculous pen- 
tomtis Heimann reports it in about 65 per 
cent of the cases, Pankow, an mcidence of 54 
por cent, and Wolff, 68 3 per cent Direct 
infecPon from the peritoneum could be 
possible m only half of our cases 
This mode of infection has been a pomt of 
much controversy m the literature Are the 
tubes mvolved secondarily from, (i) a tuber- 
c ous peritonitis by direct extension to the 
serosal surface (contmuity), or through the 
ent ffmbnated end of the tube (contiguity), 
(2) by extension of the process from the 
noes to the pentoneum? 

wb continuity is de fini te, only 

en one can ascertam that the involvement 
peritoneal surface and extended 
ard the mucosa m the presence of a de- 
as intensity of the tuberculous process 
e latter is approached In determinmg 



Fig I Tubes and uterus Botb tubes arc markedly 
thickened and tortuous The left tube, a, which is open is 
filled with caseous matenal Note the marked fibrosis 
coicnng the unopened tube, b The lumen of the uterus is 
dilated and is lined by a caseous rone, c 

the course of extension of the process in our 
cases, we deleted those cases m which the 
process was uniformly extensive from the 
mucosa to the pentoneum In the remaining 
cases, the process was most extensive in the 
mucosa and decreased m intensity toward the 
serosa This on first thought appears to favor 
the development of the process by contiguity 
from the pentoneal cavity However, we 
found the first tuberculous foci developmg 
within the wall of the tube and not in the 
lumen and also, in these cases, there was no 
pentoneal tuberculosis 
Lymphatic extension from a near or distant 
focus This mode of extension is promul- 
gated by Amann (2) and Pozzi We have seen 
no evidence of a lymphatic extension of genital 
tuberculosis m our cases In an infection 
dissemmated by lymphatic dramage one 
should be able to observe a tuberculous proc- 
ess in the lymphatic vessels and lymph 
glands along its route This is not true cis in 
our cases lymph node mvolvement was usually^ 
limited to the regional glands draming the 
diseased portion of the gemtal tract 

Hematogenous origin from a distant focus 
We beheve the controversy m the hterature as 
to pathogenesis anses from attempts to deter- 
nune the ongin of far advanced cases It is 
only m the early stages of the process that 
such a study can be made 

Six cases of tubal tuberculosis presented 
early lesions In all cases, tuberculous foci 
were present m both tubes and were located 
m the submucosa and the mucosa In these 
cases older foci wrore present in the lungs. 
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m lb* tobr \ nitdrawB (ncK la iW ni*^cm ■ kai 
pcrfanudfattaUa koaro e/ tW tibr Itk rrvjhvUcktT 
ban] tjr nw ^ caMatioa. I tU rraMUrr ^ Ibr 
bfibv b hTtact,> 

Hi- t tT»e*qpicTaj u a rJj ai u adruvnl Utnnbw 
pwrvc^tbriatw Tw t>«ra of tb« tat* ud tW kucr 
tS nnuba csaraM KKUrrO. TW ootrr portba etf lb* 
aRibbiaa 

lb 4 rbdaiilrmcapb oi lu ad aacnS btahaa 
pnn* b ibc M<c Tb« ksara erf Ibr ndi* b bOH rik 
cxciMi oatcrUL bc^ ncitnaa oldM f«r^b». t 
tMtfdlbroatCTMfm to nwlj qi tW tna ef oa-aLre 
t> <aat«atnt nr td braMjcd coaem t»^ c, 
farh B rara bfeOeard fcr emb 

Fat f rbwaBfcTccipacdMtaflynfa^ xbM ifw n * 
BtWMmt TW aim b tUird t» ibr Inrr partka irf 
tbe tsdowtriBs and netUM put rHb, Sate Lb* 
mdonruU itknd. b 


there m ao tabercoiooi pedtoolU*, aod tbe 
foa present were uniiKjoited sntb the 
hinp^tioL 

In 5 cues there were hematoffeoous foa 
of similar anatomic sec in other oi^gtns. lo 
1 case tbe tdbes and tix oiU\ rr>Talrd 

lubercuVmi palboiog} 

When do beniatogeoous seeding of the 
tubes occur^ These seedjngi occur when 
an\ tuberculous process in tbe bods drains 
into tbe blood stream l\e found tbe brms 
togenous seeding^ to tbe tabes occurring In 
the presence of (t) a primarv complex (si to 
cjtrapulmonsts tubemikKM and (j i a chronic 
pulmooafT tuberculosis. 

I Ten cases rctraled hematocenous seed 
uigs In \-arloos organs and a frew healing or 
healed pnmars cocnples ilost of these cases 
were observTd m children (j at j \Tars of atcel 
Tubal insril Tmcnt ocettrs dunng the active 
stage of the pnmars complex a ben luberd 
h^i-flll from tbe caseoiu h-miJi nodes dram 


into the blood stream The peimarv compfcx 
and the heTDatoemouj fod in other orjpai 
mar anderico braling while the process in tbe 
tubes progresses. TTw lesion In each butance 
In this groop wu a cawoui nrocesx. 

1 IrL 4 caws the toberculoui process as 
associated with an ictl\-c crlrapolmoearv 
tubercufoau ( t of tulwrculosis of tbe ^fTtr^'rae 
and I lolierculom meningitis) In i of the 
cases, InctudiBp the case of cnocomltanl t her 
coloufc memagiUi. rnEEarv fon were di<r« rmi 
In the walls of the tubes on mtcrowopic 
examtna.tnQ and acre part of a tennliul 
bematofenous diMcmirutrin In tbe fourth 
case a caseous in%olveraent of the lubes as 
of more recent origin than the ertensj c tubtr 
culou^rocess in tbe \Tf 1 cbr*e 

^ Tmrtv rases occurred in tbe pm- 
ence of hroroc pdmooxrr tuberrukiJt I 
some cases partlcularlv those in tbe srWrS- 
cent ace tbe chronic puJrooaar> tubcmiloM 
«as of I more recent origin than the tubal 
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certain lhat no oWcf foot* li proeot In the 
fubmiicotai or mucon vhkfa cu) ba\’e cx 
tctxicd tlinmgh Uie latltr into ibe lomcn. 
After perforation into the lumen the baeflU 
wilJ then produce the picture of baeflUr) 
caUrrh In other portk^ of the tube. It U, 
therefore necessary to aectloD the lobe 
jeritDr to rule oct older fod in the wall Thu 
waj not done bj Hoebochmann oc Siounonda 

The other mode of devriopmeiit accepted 
b} most autbora and obaerxed b\ m to the 
early devefopraent of the proceas h the eaH\ 
fofmaboQ oi fod within the waD of the tabe 
Tuberde badQl brougbt by the blood ctrrain 
form tyberclei within the wall « bererrr tbci 
are dmnited (iuual]\ In the submucota) 
SoDK ruNT; a caaeous center The caicDus 
foa ti thej projects, ertber in\-olve the o«t 
K doR muema membrane in the tobercoloua 
proceMortbej caaieapretrureatrophrof the 
mneom membrane. After Uq^aetton the 
caaeous foa poor their badULI into the lumen 
and form an ulcer at thu ote. The ulcer k 
Uned either by a aoae of caaeatioo or a ps'o- 
genie membrane B«>'ond the buxr sonc la an 
area of NtacuUr cranaUticn loaoe amtaiolng 
eplthdioid and giant ceOi. The ulcmiioo U 
limited to the rubmucou and the remainder 
of the wall tbow« no evidence of tubercubui 
change 

In Chk atage of development adhraion of 
the individual folda of mucous meinhrane ma^ 
result in formatvm of large cj-st spaces vhkli 
has been termed ‘pseodcfolbailartafplngilta 
^ c obaeriTd i case In our aenes. 

The anatam\ of the tube because of the 
munerous folds in the mucous membrane b 
ideal for the further extenskn of the pmccaa. 
The tubercle twrflU poured into the hiroeti 
after the caseous foa naiT perforated through 
the mucous membrane stimulate the prodne 
tlon of a specific emdate composed of pol> 
morphoouclear Icucocylea, serum, hbnn red 
blood cdls, and desquamated eplthebal cellt. 
It a only the preaence of add fast badlli 
which dmerentiate* this oodali from one 
produced by other organisros. 

The eiuaate within the lonien uodeiKoea 
caseatioo and in the earlv stages some of the 
cells of the caudate mas still be lutact Bath 
Ing of the mucous membrane b\ tuberde 


causes a progreash-e ca^tfcn cf Ur 

wall toward the sero« The former stwwr 
of the wall as well u the exudate in ih- 
lumen (t still dcsccrolble uithin the irei of 
caseation. Bej-ood the caseous area fa a mce 
of tuberenkms granaUtioa tfasie. 

With iU piojpewico toward Ibe serosa u 
loflammators exudate dcs-dops oq the arro^ 
surface whicn Is iniadcd br pranulaticr (Iwor 
with a resultant matting together of tuba and 
the surrounding stnicturci. The cawouj prw 
esi arising In the tube mav extend beywd 
the seit*a to IjiitjUt the peripheral pmtkBj 
id the adjacent organs espedally the madei 
and infrtquenlli the fntestlnei. 

Unliiti As in tubemiioifa In other orgu 
the process in the tubes ms) uodergoautccjc 
healing Huebschmann reports spretaDeom 
bcalinp In all slagcaofde\-tlopa>ait bvantoper 
materuJ UUllams ncier uw healing wtti 
csldficBtioci in the lubes betause hfa obsem 
lions are bia«»i chiedy en opertthr speehaens 
In which late mapJfestjtiom of the dmwtre 


oot as frequentli enrenstered. 

Ue obnmtd beahng chan^ Is the tebn 
la j of our patiesta In 3 caaa the tubes re 
I'euied the only geoJtaJ iesms. Is the thini 
case there was alw Inx-oiveiBeDt of the Btena 
la none of these Instances did the perilooem 
•bow evidence of pathoJoglca] change. 

In I patient in whom the only genital tober 
euktsb was In the tubes hcalli^ of the tuber 
culous fod occurred before they rupfnitd bto 
the lumen. The fod were pres en t at the sb- 
doodnal eaids of the tubes within the ish- 
mucoaa and mocr portion of the unacufarK 
and on microscop i c examfnitioo rrvraled both 
rocspgjlated caseous caldfied areas and 
mili^ tuberdcs without caseoos centers. 

Healing In a sccood case occurred In an 
advaoced atage of the tuberculous procew to 
which the tu^ were cnlar^ tortoCTis, fina 
10 cDusiiter>c\ and cut wiln a mting sen^a- 

llon. On cross section almost toe cnibt tut* 

was occupied bv firm caseous material ctc- 
rtepfmt* of ciMum. This centra* 
caseation was demarcated from a narrow riff 
of moscularfa by a white capsule 

Microscopscailv thb form of bcaGng iie« 
purple granubr dcpodls (cakioin) laid derrt 
inTgularl} within the caseatioo The sooc c« 
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rascular granulation tissue beyond the casea- 
tion IS transformed mto a concentnc zone of 
hiabmzed connective tissue The small 
tuberculous foa m the remainder of the wall 
are sunilarly transformed into hyalinized con- 
neebve tissue 

The tubesm the third patient m ere embedded 
in fibrous tissue and adherent to the ovaries 
distallv The walls of these tubes were thinner 
than normal, their lumina were patent, and on 
cross section there was an increase of fibrous 
tissue A diagnosis of tuberculosis could not 
be made on gross examination 

Miaoscopically, however, there was a 
proliferation of the spcafic elements beginning 
in the zone of caseation and finalH completely 
rcplaang it, and as healing continues the col- 
lagen fibrils predominate m both the inner 
zone of caseation and the area of granulation 
tissue Our case showed this stage of develop- 
ment In the final stage the collagen fibers 
fuse to form an area of hyalinized connective 
tissue 

UTERUS 


The uterus was involved in 29 cases, or 55 7 
per cent The mcidence previously reported 
vanes from 44 per cent (Merletti) to 76 3 
per cent (Simmonds) Twentj'-SL\ of the 29 
eases of utenne tuberculosis (or 89 6 per cent) 
were concomitant with tubal tuberculosis 
SutuEonds reports an mcidence of 65 per cent, 
Paniow, 31 per cent, and Schhmpert, 38 per 
cent Our higher madence may be explamed 
by the fact that we made microscopic studies 
of uten m our cases In 6 of our patients the 
tuberculous lesion was discovered on micro- 


smpic exammation and m each there wais an 
° ^ ^'^^^eculous process m the tubes 
There are 4 possible modes of infection of 
e uterus primary mfection from the out- 
pc, lymphatic extension from a near or dis- 
nt tuberculous process, hematogenous infec- 
lon from a distant focus m the body, descend- 
mg infection from the fallopian tubes 
^ tnfechon from the outside This 

infection is similar in aU respects to 
e discussion presented for the fallopian tube 
i ih extension from a near or distant 

I ‘fculoiis focus R Schroeder reports i case 
^^^^Pfifying this mode of infection but 
erlooks an associated tubal tuberculosis 


No case of lymphatic tuberculosis of the 
uterus appears in the literature 

A hematogenous infection from a distant 
focus in the body Three cases of this develop- 
mental form of tuberculosis occurred in our 
series In 2 cases the body of the uterus alone 
xvas involved and in the third a caseous focus 
was present m the inner wall of the cervix, 
and caseous foci ivere present in the outer 
walls of the fallopian tubes In the 2 cases the 
foci were present in the outer wall of the body 
of the uterus and in neither was there evidence 
of a tuberculous pentomtis In all 3 cases the 
utenne involvement was part of a generalized 
hematogenous tuberculosis 

A descending infection from the fallopian 
tube It IS generally accepted that the major- 
itv of cases of utenne tuberculosis is the result 
of an intracanalicular mfection ansing m the 
fallopian tubes Evidence of this is seen in 
the decreasmg mvolvement of the tuber- 
culous process from the fundus downward 
toward the cervix The process is more ad- 
vanced m the tubes than m the uterus and 
progresses along the mucous membrane and 
rarely extends mto the myometnum 
Our own matenal, as well as the reports of 
most observers, discloses that, with the excep- 
tion of those cases resultmg from a hemato- 
genous mfection, the tuberculosis of the 
uterus IS the result of an mtracanabcular pro- 
gression from the tubes This is indicated by 
the fact that the tuberculous process m every 
instance showed a progressive decrease in 
intensity from above downward Moreover, 
the mvolvement m the tubes was mvanably 
older than that m the uterus The tuber- 
culous process extends along the endometrium 
and only rarely extends into the myometnum 
Gross appearance The size and shape of 
the organ are unaltered, even m cases of 
extensive myometrial mvolvement Rarely 
caseous processes m the wall cause its enlarge- 
ment A marked enlargement of the organ 
occurs m those mstances m which is an obhter- 
ation of the cervical canal by caseous mate- 
nal and resultant accumulation of this ma- 
tenal m the utenne canal 

In the very early stages the diagnosis is 
made only on microscopic exammation The 
first gross changes observed appear in the 
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fondu* mud later b Ibe ccrvli. The proceu 
b more extensive b the {andui, as has been 
stated, decreasing In amount as the cerrtx b 
approached- The ccrrii la tarel> btnlved 

llicmcapk era*i*a/t#j» JIlctoscopKadlj m 
the earij ita^fe* an endometritis ocean wUch 
cannot be differentiated from an\ other eodo- 
ractritia. Later the endometriara b replaced 
by a xooe of caseation which deereasea b 
amount from the luadoa to the cervix. The 
caseation b oaoally limited to the eiyiome 
triom but it maj the moscularis. 

The earhest stase observed b our senes 
microscopican> was one o! endometrial ciaea 
tlon. Sontnodiag the caaeoQs layer b a tone 
of tabercoloas vascular graimlatkm tissue. 
Occaakmsl taberclei are preamt b the bter 
ftltlaJ tlsKoe between tne muscle buodlca. 
Tbcae are usoaOy presen t for a abort dt««sn<-i» 
bc^‘ood the aooe of granulation tbsoc. 

Ueaiiiti TIk tubmcnlooi process mar heal 
as b the tube (but iti occorrence b baa fre 
(mmt) In 1 of our patients heal tog was evi< 
depced \r> the tovaaon and replacoDcat of 
the KKM of caawtion by epithelioid celb, 
coUagen dbera, and ffbfoblsata. The end 
renlt of such a proceaa would hare been re 
pbcsmetit of the xone of caarahnn by an area 
of bralmixed crmaective (brte. 


Id ]p3ticots,or3-8percent wefotmdacoa 
comitant bvolvemeat of the urban tract 
Both Lodi%'>daaU had an okrrathw process io 
one kidney its pdvis and ureter and occa 
nonal «rn«n ulcers b the urinary bladder Io 
both there was also a caseous proc es s b the 
adreoab and in one there was b addltlOD 
tuberculous Inwlvement of the apbe Brum 
bf b a review of the literature reports 
tuberdea in the kiditm in 8 of the 44 re 
ported cases of genital tnberculDsb 10 the 
female ilflian tubetdes b the kldi»e>-s are 
put of a geoertlbed hematogenous seedbg 
as from an imlaled tuberculosii 

of the nrinaiy r.*sttin 


OTAirES 

Ovartos were involved m 15 cases, aS per 
cent of our scrie*. Shnmoodi found bvolve- 
ment m * 5 per cent, Wolff b 31 7 per cent 
Three routes of lofectke of the ovary have 
been described dhect blecboo Irotn the 


ndghborfng stmcttrrei, lymphstlc attntno 
from the lobe bj wsv of the hganMatura 
latum, bemstogcoouj tofection from s (Ertiai 
focQs b the body 

Dirert mftctwn fnm (k< aritUons; 
lurn Frecpieiit favolvemeot o{ the orsn 
from the furroundtog rejlofta occurs tad b 
described b the Uteratarr In all cases la out 
scries the tuberculous process citenled frwn 
witboot bto the Ovanes. An citensrre cawooi 
tuberculous salpugitrs was present la !4ca<es. 
In I case b our series the tuberodoiasprocew 

eitmded from the peritoneum to the onry 
and b 14 It ocaured by direct eitensicn from 
the tubes. The tuberculous proctsv to tW 
tubes as it PT ogr eai ea resatls to a sctool rev 
ttoo (scrodbrinoos exudate) which to taro 
causes a nutting together of the tobei sol 
ovaries- The caseation in the tubes tha a 
tmdi on to the man 

Ljmfkahe txUnsin jnm tic luiet Schott 
Ueoder bdlrvcs that to most biittocn 
ovary ubfectedthroogb the lymphatic roote 
Thb asmnptloQ b ba^ cm his obserraum 
that to Ms caaes of ovarian tebercalota tkse 
was usually an ertenaioa from the pentooeas 
and sance the lymphadc vessels extend to thh 
direction be co^oded that this route ippeand 
likely 

A iem 4 jl 9 fennj infttilt* Jrm s iiAai 
}cCM 3 tmticMy OcomwisI cases hare beta 
described to bterature b which tulei 
caioso ol the ovirv to p r ese nt to the slacoa 
of tuberculoos pcrioophciritis and they oa 
quesUonably rctulled from a beitutognwa 
bfeetjon. 

In all OUT pe tieo ts both ovanes a ere i n Toh ed 

by the tuberculous process. To repest, to 14 
the tuberculoos process devdoped frem 
an extCQsI -c tuberculoos salplngllii snd to 
only I It developed from 1 tubertuloQS peri- 
Umllia. , 

Grsu c^fwince There are s f«nu a 
o\-arian tnbercaloiis. One h an Infetoko w 
the ovary from without and the other froo 
within- Guillanab designated the forawd 
^^^cnoopboritii'’ arxl the Utter as “oopoot 

Pmaopimiis In this form there »fl 
ovcrsrbeimtog tnberculous process wbiA « 
Irom the surroendbj structures (tabes 
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with one exception) This process is not 
limited to the ovaries alone but ^ 

other neifihhonng structures resulting m a 
£, S Alter the adherent omentum 

S loops of mtestmes Me ‘ 

tub(M)vanan mass is found Rarely are 
remnants of ovanan and tubal tissue dis- 
cermble m this caseous mass, except on mimo- 
scopic exammation Liquefaction is tre- 
quently present •withm the caseation cro 
scopic exammation reveals small remnants 
of tubal and ovanan tissue encircled by casea- 
bon Wherever hquefaction is present numer- 
ous mtact polymorphonuclear leucocytes are 

found , 

Oophoniis occurs m true cases of hemato- 
genous tuberculosis of the ovary ■which are 
rare Accordmg to Schlunjiert the foci may 
vary from the size of a pinhead to that of a 
len’s egg They are present chiefly m the 
cortex and are most frequently discovered on 
microscopic exammation Microscopic exani- 
mahon shows typical epithehoid giant cell 
tubercles as well as larger foci with caseous 
centers Tuherculous mvolvement of ovanan 
cyst ivalls occurs secondarily m a tuberculous 
oophontis or penoophontis 


VAGINA 

The vagma was mvolved in 2 cases, or 3 8 
per cent Schhmpert reports an incidence of 
9 6 per cent and Sprmger, 154 P^t cent There 
me 4 possible modes of infection direct 
infection from the outside, infection from the 
neighbonng structures, hematogenous infec- 
tion from a distant focus, and descendmg m- 
fechon from the higher gemtaha 
Direct injection jrom the outside This mode 
of infection can be venfied only m those cases 
in which a complete autopsy reveals no other 
tuberculous focus m the body 
Difeclion from the neighboring structures 
The possibflity of an mfection from the 
urinary or the gastromtestmal tract exists 
The extension may occur through contact m- 
fection or by perforation of the process mto 
the vagma To accept such cases, a progres- 
sive ulceration from the rectum or uretma 
to the vagma must be present and revem a 
gradually dimmished mtensity of the mvolve- 
nient as the vagma is approached 


Hetnatogenous infection from a distant fomis 
Rare instances of an isolated vagmal tuber- 
culosis are reported m adults (Weigert) , most 
of the cases described occurred m chilton 
Lroemg beheves that more than ^ of isolated 
vagmal tuberculosis occurs m cMcRen and this 
IS gSerally in the first year of hfe, the usual 
period of progressive generalization from a 

organs In our 2 patients the tuberculo^ pro- 
cess was secondary to, and accompamed by, a 
tuberculosis of the tubes and uterus In both 
cases ulcers and foci were limited to the super- 
Sal portion of the vagma and were of more 
recenrongm than the process m the utems 
and tubes^ These ulcers were found near the 
and decreased in size and number 

Tte^process is one of superficial ulceration 
associated with elevated yellow nodules 
Sflv present on the posterior wall The 
Sers hLe an irregular border and vary roin 

4 6 mJtoeters The ‘v ft>w 

hv a vellow or red membrane The yeuow 
nodAs vary from i to 5 milhmeters m diam- 
eter are present between the ulcers, and 
Sme. partmnlarly the larger ones, have nm- 

“SmtosSpSy the ulcers are sh^low and 
resemble any similar tuberculous ulcer 

Foci occur m the wall of the vagina be- 
neath an intact epithelium Some of these foci 
Save iseous centers and, when they rupture 
through the epithehum, form ulcers 


CONCLUSIONS 

T Tn i;?! consecutive autopsies m fernales 
haSmg tuberculosis, 52 showed tubercdosis 
of the female genital organs 9 i per cent 
„ The fallopian tubes were mvolved 49 
times-94 2 cent, the uterus 29 times- 
« 7 per cenl the ovanes 15 times-28 per 
cent, and the vagma twice-3 8 per cent 
* Tubal tuberculosis was bilateral in 40 
ruses the abdommal ends were first and most 

pTtensively involvecl e 

The tubal tuberculosis was the result of 
a hematogenous tuberculosis m aU of our 
-ases the hematogenous seedmgs occurred 
durmg a fresh primary complex, from an extra- 
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pulmoQuy or^EQ tabetcak»u or e chronic 
pulmooETy tnberculoilE. 

5. The ijze, thEpc, eixI form of the /eHo- 
(ilu tubes were not ^tered lo the esrijr staj^ 
0! the dlECEse ei the tuherco^uu pxocesB pro- 
fpessed the tubes befstne thicker End tofter 
In coDsIitency Eod on cross •eelkm were 
almost cntiretv caieoos, 

6 In the more extensive process a tuber 
cukras peritonitis de\Tlopea occurrinr a6 
times In onr series. The dev el opme n t of the 
peritacids resulted hi a mattio;; together of 
the inbes and the tnironzdmg structures. 

7 The tuherculoui proc e ss lo the tubes 
began with the developiDeot of fod In the 
ww which, on perfonikm Into Che loroen, 
caused a speead to the remainder of the tube. 

B Healing ol the tabes occurred 1 
limes, twice with caldhcatkm and once with 
beginning scar fonnadoa. 

9. Twenty-six of the *9 cases of uterine 
tobercuiosts were the re^t of an tatra 
ntnj)i HjU f ertffisioo from the tabes the 
Qtenii showed decrearinf Intensit) of the 
Dfo cejs from the fundus toward the crrvfi. 
The cervn was infrequently Involved b> the 
tu ber c n lous procesa. 

le The 1^ and shape of the atenia were 
nirel> altered, even in extensive diaeaie. The 
tubeiculoas process was aoally Itndled lo 
the eDdocnelrium bet aomctmiei extended 
Into the myotnetriom. 

II In 5 cases the tuberculoiB process was 
part of a bematoocooos dLsacmination the 
fod were present m the wall and were not 
related to a tabal tabercolosb- 


ta In all casa of ovarian toberariDiM 
both ovaries were Invols-ed thor ImulreaMt 
was the result of an extcoiioa from the ku 
roundlnj; structures (penoophorith) 
ly The t-aglDa was Infected from the tabes 

and uterus and re%TaJcd ulcm and nodules 
which dccTtased in bilenair from sLcne 
downwanl. 

14. Prlniary tubercnktsii was ml pmest 
In any of our cases and we doubt Its occur 
rence 
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SURGICAL HIPS 
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<>„ End-ResuU Study 
^ _.CS N.« f “>■•«=« ^“‘■ 

^ ..ttr^ps.eKtensioTi, 


TT deerees, abduc- 
j rrrr-ps extension, II & degrees, 

Sea, »dduct.o^ „ta- 

tion, 22 degrees, an 


^gective in co’^^^^^^JJ^res have been ^ crseW, ^^^^^n^lateral rotation 

7 'VSi-isf ".=-i-;E 

sss-rSsB-.El 

“ '-B- 

a unsuccessful sbe , ^ failure by fas revealed an ^ ^ Viplves were 

tebiliiation sutei^ following » it" ' ' with a" oWiS" ^tions, j 

fo^ed^ b » ^d tS-A 

snn« Bt»tn»«ous S the ^a«d but 

Tl.e,ew»enBl.ellst*toatioy^^^ ^”f'|bis liP"‘'““i“to t 

r^rpeXr,lStfo6totSga-nd ..Ibculty - S-^end o« Lw 

averaged 14 ^ ^^Hrnted telescoping 

mstabdity and deruojistrated ^^^ated a 
pTamiTiatron Eigbtbips „„wpntainec 


J Am M A« ” 


721 



SURCm G\'NEa)IXK3\ AKD OftSTETWCS 


la 3 of the caw ooly that pcrrtkta ol the 
Oram wu uKtJ that cocnpriae* the roof of the 
acetabulom. Is i of thw m.^ of booe 
iraa turned domwtid thereby correcting the 
obEqoit^ of the roof and In a it was tonicd 
oQrtW and the gap iraa filled with bone 
fragment*. Good rmJt* rrcre ofataiirod In the 
two bat on!) a fair one In the fintt, 

Reductloo va* accoroplhhed ut 6. Od 1\ 
traction and abdactbDn were twpiired In a but 
In the other*, open redaction wa* nccesaar^ in 
whkh all obit&dea to replacement were 
di\-i<ied or removed and the upper acetabuluin 
deepened mlh a gouge is one. 

J^toperatii'e x raj film* revealed wdl 
placed sLdm In lo Inttince* (fra 5 per cent of 
ifi — DO poaioperative film In 1) /alriy good 
but plac^ a little too high In j andpoortnj 
becitue of too high a podtlon for functioo. 

There were no opn^vc death*. One pa 
tkat died t jaar a/tee operaboo of a kid^ 
coaditknL 

Plaster InuoobCUatioQ was maataivd for 
an avenge of 8 week* and tbe patleota were 
alkrred up at an average of loweek*. 

Two patient* cubaeqimtly had osteotomie* 
for the correctioa of antevvnion 

fLCStms 

All the pattest* a ere examloed t (0 19 vean 
after <q)eralMn. Tbe average liroe wtu 
j-ear*. The mult* are daaiified itodcr the 
foQoiriag heading* 

— dtKUil Upward tdocoplng from 
a posHroo of rest was absent or practirally ao 
In 14, or 83 per cent, of tbe ca*e*. Thi* U the 
rllnWI test for slntctural stabdit> Nloe of 
the patknt* sUted that their h^M fdt ttrooger 
t>un before operatioD and a ocrticed do dlfier 
ence Thl* qoeftion couH Dot be detennuied 
in 6 

SiabJiiy — wa/ge«fn»>*K FolVnr upi ra^ 
fiTm« TOC taken of all the hip* with paticot* 
either in tbe *taxtding podtion or at re*l 
Sonretinxs ccanparatn'c tilm* fa tbe two 
were also obtained fa order lo dem- 
ocitrate an> amount of tclcw-oping Good 
ihelves oflenng adequate support were re 
vealed in 7 case* 41 P« 5 °®^ ^ h 

fair provi^ only partial »uppOTt in 3 and 
poor fa 5 bccauje of total lack of functloo. 


In * of there the *helvc» had beta pJacd 
loo high fa I the rejulunt thdf wa* »wv 

*maD and *0 oblKpel) dlnatcd aitoofierbuJe 
Ifan> support In aoother thethelf ondetwenl 
fubtotaJ ahrerplioQ and fa the Uit 
abo\-e or behind the ahdf occ ur red when li* 
hip wa* *trrtcbed fa an attempt to cwrtrt 
extwdve abduction. Redactfao by nunipo- 
latfcm wai un*uccea*ful aai as fatmrodoa- 
tcrlc frarturt wa* »Q»Ufaed, Thii h]p ru 
Ulet fosed- 

Abrerption of the iheU could not be accm 
atd\ determined becanre portoperatlve tad 
end rwolt roentgenogram* fa coraparatire 
podtloei* were not alwajt available but tl^ 
appear* to be definite evidence that JubtoiiJ 
onsofptlon otcurred fa j partial fa i toj 
dlght fa 3 

Pain Su patient* complauKd of pain be 
fore cTWTttlon and aH bat one were rehered 
On the other hand, one fadK-Wotl who **i 
wilhoQt pain before had pain afieraanl 'Tfa* 
wa* the oiic which rtdalocated feJIoafai 
stretching and then sastafaed a fracture on 
aitemptd reduction One other pattrnt ha* 
pain after walking one mQe. 

UMh» hioblljt\ wa* aot afiected by the 
procedure. The average Index before opera 
tloD wa* 70 and afterninl 73 

Ihdiuter pntT Tbe power of ahdudkn 
wa* the one moscie factor which was thought 
might be coosldersbl} aflected by the opera 
tion Although the pfeopcrtlhx and follow 
up muade test* were umullr perfonned by 
different tndividaal*, it wn* oeverthdeo ffit 
that a coTuparatlve ttud> of the abdoctor 
iXreigth before and after would be of faterert. 
The rexulli are a* follows 

There sra* no change after operation fa i 
— power wa* poor before and poor after In 
8 there wa* leu power alter operatloiL CK 
there there wa* a trace before and Dcoe aiUt 
In I fa 4 It wa* poor before aod none 1510" 
fa 3 It wa* fair before tod nooe after and 
in I it wa* fair before and poor after In » 
there was more power after operatloo poor 
before and fair alter fa each. 

Ltmf Thu factor wa* diflicuJt to evaluate 
as « much of the Ibop wa* prodoced by 
muscle paralyau. \ll the patient* Ifayd 
before ail Umped afterward 10 reverefy 




Fig I SlabilizaUon bj a shelf turned downward a, left, Before operation, b, 9 
jears after operation The patient has no pain but feels the hip slip now and then 
blight upward telescoping and se\ere abductor lurch on examination 



Fig 2 Stabilization h\ a shelf turned outward a left, Before operation, b, 13 \ ears 
after operation Hie patient has no pain and w alks w illi a mode ratclj s( \ e re aMuctor 
lurch No upward telescoping 


5 modcratelj , and 2 witlioul qualification B\ 
f^mpanng preojicratnc and postoperatne 
descriptions of gait that \\crc a\ailablc in 10, 
'\as ascertained that 4 indniduals limped 
less after operation and 6 the same 
It seems established, therefore, that ^\cll 
formed, properh placed shehes tMll give 
‘Structural stablht^ to most of these hips and 


will usualh reliL\e pain but mil not greath 
improac the limp because of the c\tensi\e 
muscle parahsis still extant Factors that 
render the procedure more difficult and which 
in some instances max be so marked as to 
contraindicate the operation, are complete 
paral} sis of the medial rotators w ith a position 
ol marked lateral rotation of the head and 
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F« } V fc h t tort ac \ij rrdociMO «nil tamin out c/ iW tcruWv nml •. 

Irfi, Boor* «f»rub* h. 14 ^na/iCTopmM lCrd«rikw n 1>U 

the UW MrrUbQbn TV piiWt ki* d* fMh And lev barp ikita U4or» qvr 
tdM N u feco ptu AAd Modmit l«tb on rwetetu 

E oonced Ugam«ntous relation o( the Uanox A fomrdir dirvcted pontiOQ d the 
vith exccscv'e litenl oUs o( the (crecnl btftd due lo mii\ be cometed b> * 

whkh voohd then be likd> to pus tupncDfid)ljx ofteotcen} but {a nch to 
litenn\ froea beoetth the thdf on w^bt io^tixe therv tboidd be ewrogh pourr b the 
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5 Failure of stabiliiation because of too high a 
position of the shelf a, left, Before operation, b, center, 
and c, nght, 4 months and 8 years after operation The 


patient has no pain and says that the hip feels stronger and 
does not shp as before operation Eyamination reveals 
upward telescoping and a severe lurch 


medial rotators to maintain the leg in a neu- 
tral position of rotation 

STABILIZATION BY OPEN REDUCTION 

Three patients, 2 with dislocations and i 
with a subluxation, had only open reductions 
Their ages were 8, 12, and 14 years Abductor 
power was either absent or poor, and the 
medial rotators were either fair or zero The 
acetabular cavities were shallow but with a 
fauly good roof m 2 Anteversion of the 
femoral neck was extreme m 2 and in i a coxa 
valga was present as weU 
At operation, the acetabula were deepened 
sufficiently to socket the heads firmly This 
procedure required the removal of bone as 
'\ell as cartilage in 2 and probably also in 
the third patient 

The reductions were mamtamed m all but 
^t the expense of mobility When the patients 
were exammed 3, 10, and 14 years after oper- 
^ 'on, fibrous ankylosis, limited mobihty with 
an mde\ of only 31, and bony fusion were 
respectively found 

the case of the patient m whom a 
ted range of mobihty was preserved, an 
wtomy for 90 degrees of anteversion was 
r ormed 2 months after reduction had been 
•^ned out 


STABILIZATION BY FASCIA LATA 
TRANSPLANT 

A boy of 4 whose reducible dislocation was 
stable m medial rotation was treated by a 
fascia lata transplant placed through drill 
holes m the antenor portion of the iliac crest 
and the subtrochanteric region of the femur to 
maintam the leg in this desired position This 
was not successful and 4 years later he was 
readmitted for a Hey-Groves stabilization 

STABILIZATION BY THE HEY-GROVES 
TECHNIQUE* 

At operation, it was found that the head 
could be easily reduced and was stable m more 
than 20 degrees of abduction, but that there 
was so much lateral movement that a shelf 
stabilization would have been extremely diffi- 
cult The Hey-Groves technique was then 
performed after gougmg the upper portion of 
the acetabulum to bone to correct its shallow- 
ness and obliquity 

The postoperative roentgenogram showed a 
good reduction Plaster immobilization was 
mamtamed for 6 weeks At ii months after 
operation, x-ray films revealed one-half of the 
head outside of the acetabulum on traction 

iHgy Gbovxs Ernest W Treatment of Congemtal Dislocation of the 
Hip Joint with Spedal Reference to Open Operative Reduction The 
RoWt Jones Birthday Volume London Oxford Unlversit> Press ipaS 
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Fig 8 Stabilization by fusion a, kfti Before operation, b, 6 years after operation 
This IS the patient who before operation walked mth extreme difficulty, usmg both 
hands on a cane because of instability and painful slippmg of the joint. Non he has 
onlj a mild bmp and has thrown away his stick 


STABILIZATION B\ ARTHRODESIS 
Skt patients had hip fusions Three were 
subliDcated and three were dislocated One 
had failed to obtain a satisfactory result fol- 
lowing open reduction and a shelf with subse- 
quent complications Four complained of pain 
and 2 of fatigue and weakness All hmps were 
severe and muscle paralysis about the jomt 
i'as generally marked The greatest disability 
was m the case of a young man of 20 who 
supported himself with both hands on a cane 
and walked with great difficulty because of 
roarked mstabihty of the hip and painful 
shppmg of the jomt 

The age of these patients varied from 15 to 
31 jears and averaged 20 

I cases, reconstructive or 

stabilizmg surgerjr had been performed on the 
eat or knees before hip fusion, but m one 
nple arthrodesis of the foot and ankle fusion 
'lone at a later date 

The methods of fusion vaned In 3, the 
ace abulum and femoral head were denuded 
0 cartilage and a trochantenc mass of bone 
nnk along the neck into the ihum One 
ese faded and has apparentlj’^ been suc- 


cessfully re-fused with a Smith-Petersen nail 
driven into the dium for immobilization fol- 
lowed 4 weeks later by implantation of bone 
chips In one case, the denuded head was 
placed m the similarly treated acetabulum 
wnthout the employment of chips or a graft 
In another, bone contact was effected between 
the head, and false acetabulum and diac 
grafts were turned down over the denuded 
head and neck Fusion resulted m both of 
these 

In the case that had faded after previous 
shelf stabilization and was complicated by 


TABLE I — LUIPS BEFORE AND AFTER HIP 
FUSIONS 


Case 

Before 

After 

Slight 

Moderate 

Se^T^e 

Slight 

Moderate 

Severe 

I 



+ 

+ 



a 



+ 


+ 


3 



+ 

+ 



4 



+ 


+ 


5 



+ 


-1- 


6 



+ 



+ 



7 *« STOGER\ 0 \A’EC 0 LOC\ IND OBSTFTRICS 


rcduioatloQ and fracture the head ar>d Deck 
Here foaod at operatloo to ha^•e been lorgiH} 
alr^rhcd The cod of the feoiur was there 
fore placed In the acetabulum and a Irorhu 
tcric graft wu placed aatna the )oiat Fusioo 
did not occur and reoperatkn fifth multiple 
bone dups was fiw»»ful 4 \Tan later 

These 6 patfeott ha\T been examined from 
\-eara to tt \Tar* alter operatloo TVj 
arc all foaed clmkalh and roentgeoographi 
can> and are free of pain except for the one 
who waa re foaed b\ hmltb-Pcteraeo nail and 
chips and who was last teen ooly 7 mootha 
after the tecood operation It b pcmlhle that 
her fusion la not \‘et aolld but the last x ra\ 
film indicated that it waa. 

Except for thU one painful caw in which the 
patient oaea crutchea and walks with great 
djffkultr becauae of extert»n*e panliau and 
LQ whom fuxKHj wai cooaklered nec ena f^ be^ 
cause of uncontrollable pain before operatloQ 
all )u\'e been comlderabl} hnpitnTd to regard 
to their limp » of tbem niart«^\ ao (Table I) 
One has loift Iwr tes-ere abductor lorch and 
now walla with ool; a illghll) perceptible 
limp and the other who previmulv walked 
witn both hands oa a cane now has ooli a 
rnlk) limp and has thrown twav hb stick. 
\nother who now has oolt a moderate limp u 
a acout master and walka 14 nillc* without 
pain or fatigue 

\llhough snuD m number these fusions 
haw been highlt alisfictorv because iher 
haw not only rrilewd pain and produced 
stable hips bat ha r also Improred Imps far 
more than the shelf itabfllxations which in do 


was could male irp for that portion of ibr 
(nstaUhtr doe to tlw rauvle paralj'vf^ 

FaJrfv pood Ilpjoentou stabfutv at ihr 
knee u a prcrrqmdte f r finwi in ihew tay. 

as the damnation of motion at the fun Imp h<» 
InoTaiol strain on the Irwr mhich ihsuaJI 
does not possess normal mus<le strength 
Quadnetps power although promt In 5 0/ 
the« 6 pattenU In the degrees Agnail r/afr 
doe* not seem to be an absolute necrsJti a 
one case that was fused with onJv a litre of 
power contmoes 5 j-emrs later to haw a itiUc 
Koee that docs not giw awav It ii olnnas, 
bowe\-CT that in such a titoatVm the ankle and 
foot must be stable or made 10 b} triple ar 
thrtxksls and ankle fusion in 10 or 5 orgrrts 
of equious. 

cosevuilo'ss 

1 MeO rooatfucicd and propedr placed 
sludves wfl) provide definite rtructaral sUl£- 
It} but wQl not great)} unprow Ihnp because 
do not dimtnile or make op for Ibe 
iftsUhQih doe to the masde paralnu. 

a inp fusion provides complete stibiliu 
and cflects cortsideTaUe ImproxTinent in gah 
becauae the loss of muaeie power h cwiipm* 
sated for b> eUmiaatlon of motloiL 
j Because arthrodrsfci of the hip fanpo^ 
more strabi on the knee faWi good liguntn* 
tJ>us mtegril) of the liUrr ;oinl b a pet 
rrq unite. 

4 From the esperieoce with the one pa 
Ikot who had onb a trace of power paral>ils 
of Ibe quadrurep* docs not appear to be a ctm 
traindi^loD to hip fa->iofl for thc> rooditlon 



TWO-NEEDLE OXYGEN MYELOGRAPHY 
A New Technique for Visualization of the Spinal Subarachnoid Space 


DONALD MUNRO, M D , F A C S , and CHARLES \V ELKINS, M D , 
Boston, Massachusetts 


I N the past few years much interest has 
developed m methods suitable for use in 
contrast visualization of the spinal canal 
hy vray This has been due in a large 
part to the frequency mth which rupture of 
the intervertebral disc with extrusion of the 
nucleus pulposus occurs as a cause of sciatic 
pain 

We became mterested in this problem after 
expenence had convinced us that present 
methods of visualizing the spmal subarach- 
noid space were unsatisfactory We found 
these to be madequate from the standpomt of 
harm to the patient, difficulty in adequate 
nsualization of the spinal canal, and inac- 
curate interpretation of the roentgenologic 
findings 

Lipiodol, thonum dioxide, air, and oxygen 
have all been employed for this purpose and 
each has its advantages and disadvantages 
Lipiodol, when introduced into the spinal 
canal, serves as an excellent contrast medium 
but if not removed followmg the x-ray study 
may serve as an irritant to the arachnoid 
Furthermore, its presence can be used to jus- 
tify contmumg symptoms and prolongation 
of litigation m industrial and other accidental 
mjunes (5) (Fig i) Attempts have been 
made to do away^ with these objections by 
l^ovmg the lipiodol under the fluoroscope 
Ihis, of course, necessitates another proce- 
dure, which m itself is undesirable More- 
fbe needle used in withdrawmg the lipi- 
odol must needs be larger than is usually 
employed m spinal punctures because of the 
'^cosity of the substance There is further 
objection found in the difficulty of secunng 
x-ray mterpretation This is because 
0 false defects and false arrests m the flow of 
e substance when the patient is tilted 

Neurosurgery Boston City Hospital 


Recently^ thorium dioxide has been em- 
ployed Unquestionably it gives the most 
satisfactory visualization of the spmal sub- 
arachnoid space It has considerable inherent 
danger, however, and must be completely 
removed within 24 hours of its injection The 
method that must be used to remove it is 
cumbersome and tedious and necessitates the 
employ'ment of a large amount of hypotonic 
salme solution given mtravenously in order 
to increase the secretion of cerebrospmal fluid 
Dandyf (3, 4) first suggested that air be 
mjected into the spmal canal as a contrast 
medium He utilized this procedure m 1925 
Nothing further was done along this line 
until 1934, however, at which tune Coggeshall 
and von Storch demonstrated the caudal area 
of the spinal canal m three normal individuals 
by' using injected air In the same year Von 
Wagenen demonstrated the level of three 
spinal cord tumors m accordance with the 
principle that air injected below a tumor 
which was causmg a complete spmal block 
would nse to the lower level of the block 
at the time when the patient was placed in 
an upright position Scott and Young (9, 10) 
m 1937 and 1938 mjected air into the lumbar 
spmal canal and demonstrated defects m the 
dural sac that were caused by extruded nuclei 
In 1939 Chamberlam and Young described a 
technique for spinal air mjections m which a 
smgle needle was placed above the suspected 
lesion and the subarachnoid space distended 
by alternately mjectmg 5 cubic centimeters of 
air and withdrawmg 5 cubic centimeters of 
spinal fluid until air returned from the needle 
when withdrawal of spmal fluid was attempt- 
ed The patient was placed m Trendelenburg 
position for this procedure Three hundred 
cases were mcluded in this series Poppen 
reported 50 cases of ruptured mtervertebral 
discs m which oxy'gen instead of air was used 
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subarachnoid space could be conitanU> com 
pletd^ and peuperiv filled bj oryeen if it 
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then be a medium that was oon- 

Imtatnig lelf-ehmlnatlng Inespensive and 
onivuwlv availahle Sndi a medium could 
be used repeatedlv In the lodlvldnal case Its 
btroduetJOQ cool ^ be so cootroOed as to per 
mlt the fiUiDR of an or anv part of the sfwnal 
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Fig 2 Normal filling of entire spinal subarachnoid space with O'cygen mjected according to the tao needle 
myelogram techmque a, Ceraical — note the movement of the tracheal shadoii laterally, b, thoraac, c, lum 
b^cral 


subarachnoid space, and the errors attendant 
on fluoroscopy and those chemical changes 
m the cerebrospinal fluid that precluded later 
accurac}’- of diagnosis, could all be eliminated 
Moreover, there would be no permanent vis- 
ible foreign body left in the canal to serve as 
the starting pomt for neurosis and litigation 
on the part of the patient We, therefore, 
modified Chamberlain and Young’s method 
in such a way as to make it hydrodynamically 
correct and mstead of one used two spinal 
needles By placmg one needle in the low 
lumbar region and varying the position of the 
other, we were able to fill the spmal canal ac- 
curately and satisfactorily not only m the 
lumbar region, but m the thoracic and cervical 
regions as well if we desired to do so We 
employed oxygen instead of air, as there is no 
difierence in their contrast qualities and oxy- 
gen is more readily absorbed 
The techmque of two-needle myelography 
•s as follows On the evening before the proce- 
dure, the patient is given one ounce of castor 
oil by mouth, and a soap suds enema This 
tends to remove the gas from the lower bowel, 
thus eliimnatmg confusing x-ray shadows 
Sometime dunng the following day he is taken 
to the x-ray room and is placed in the lateral 
position on a tilt-top x-ray table with a 
Bucky-Potter diaphragm An adjustable web- 


bing sling which is attached by its free ends to 
the table and which loops about his shoulders 
keeps the patient m place when the table is 
tilted A low lumbar puncture is performed, 
followed by another puncture at the desired 
cephalad level of fill If the entire canal is to 
be visualized, the cephalad needle is placed in 
the cistema magna If the thoracic and lum- 
bar region is to be visualized, the cephalad 
needle is placed at the desired level in the 
thoracic region If done with care and proper 
technique (6), the thoracic spmal puncture 
may be performed with impunity If the lum- 
bar area alone is to be visualized, the cephalad 
needle is placed between the twelfth thoracic 
and the first lumbar vertebrae Number 18 
gauge Fremont-Smith needles with three way 
stopcocks are used for the punctures Simul- 
taneous pressure readings, water manometers 
bemg used, are taken from the needles The 
Queckenstedt block test is done, by means of a 
blood pressure cuff around the patient’s neck 
to compress the jugular veins rather than by 
relymg on digital pressure The cuff pressure 
is increased by increments of 10 millimeters of 
mercury until a pressure of 40 millimeters is 
recorded m the cuff The spmal fluid pressure 
is determmed and recorded after each incre- 
ment The cuff pressure is then lowered by 
increments of 10 milbmeters of mercury until 
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Fig 4 ^^suallzatlon by two needle oitygen myelography of protruded nuclei in different sites in the 
low lumbar region a, Lateral, b, lateral, c, midline, d, lateral and midline 


poor Visualization of the air-shadow will re- 
sult When finished, the films should be black 
and white and not gray Gray films dull the 
outluie of the column of air and prevent intel- 
ligent interpretation We have found that the 
tube must be calibrated for setting, distance, 
and basic kilovoltage The tube which has 
been used in takmg our films has had a dis- 
tance of 30 inches, the setting being 50 milli- 
amperes for all exposures The vanable factor 
has been the kilovoltage This varies m accor- 
^ce with the thickness of the patient It has 
been essential, therefore, to measure the pa- 
tient for each set of exposures, refer this 
measurement to the cahbration chart for the 
basic kilovoltage needed by the particular 
tube that is in use and then, because of the 
need for contrast films, to add 8 kilovolts to 
the basic figure m order to get the actual 
Wovoltage that is required To insure this 
hnuig done, we have devised a chart (Chart i) 
on which ail these figures are recorded as they 


are obtamed, as well as other pertinent data 
such as the results of the Queckenstedt test, 
the total protein m the various specimens of 
fluid, and so forth We are convinced that this 
tabulation has been a major factor in the pro- 
duction of satisfactory readable myelograms 
In the II months to January i, 1942, 69 
myelograms have been done by the two-needle 
method, on 60 patients In 45 both needles 
have been below the twelfth thoracic vertebra, 
m 13 one needle has been in the cisterna mag- 
na, and the other in the lumbar region, and m 
1 1 one needle has been inserted through one of 
the upper thoracic and the other through one 
of the lumbar interspaces Even at their 
worst— and usually this was because of made- 
quate x-ray technique— the visualization of 
the spinal subarachnoid space by the two 
needle method was better than the average 
result obtamed by the one needle technique 
and at their best exceeded those of the latter 
that had been considered perfect (Fig 3,a,b) 
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Tbe {mtcvt Uie of thb two n««dl« method 
wu found to Ite ie the freedom iritb vhich it 
coukS be erapkn'ed as a dagDoatIc aid in all 
ranrtfcs of proWems affecting the spinal cwd. 
This b best endenced bN the fact that It was 
ao important factor in reaching the deaskw 
that 37 of the 6o patients studied dcd not need 
surgical mterfercncc Fort\ obfeTralions 
were made on thb group. Four w er e consld 
ered unsatisfacton and in 5 tbe hndtors were 
posln-c These fatter patJents wQl cie db- 
cussed Id the 31 remaining the hoduifts 
were consideTed normal None of theae find 
logs were confinned bv other operatioo or 
aatops) Thus, in 50 per cent of the cases 
eiarained (31 0/ do/ the (e»t demonstrated 
that there was no altera txm in the shape of the 
spuial tnbarachnok] space (Fig i) Thiswasa 
higber percentage of ox as a means of iDvestl- 
gatKin than would ha\T been considered justi- 
fiable with anv other medium. Wth Dpfcxlol 
ortboroUast the surgeon would haiTatsomed 
that the m>-cIograra would ha\-e been ncgatisT 
rather than use these medb m tbe absence of 
definite indications. ^Ith the cru'gen m)Tfci- 
graras it was poaiiblc to ght tbe patient 


factual aasarance in regard to Ibeir sfioal 
ptholo]^ the oq1> Imutalioes in tbeu n 
being those gorendBg the performance of 1 
^oal poncture 

Our eaperlence » not )Tt large enough to do 
more than tentatK'di tesUf) u to the acror 
aej of our method whether from tbe positive 
or from the negatiiT idewpoinL Oarcrldetict 
00 thb point follows There were 9 patients 
on whom a dlagoosb of protnadon of tbe no- 
dcus pulposos following niptarc of an inter 
vertebral disc was made on the evidence of the 
tnj-elogram aixl other data. Tbe protruded 
nudeus was found at operation cxaetl} as 
vboalued b\ the rajxlogram In eiTtr caw 
(Fig 4a,b c^) Two oeecDe a\tioci 3 pbic 
vbualiutloa of the spinal subaraennoid space 
in one of coageoltal absence 0/ the aacnim 
(Fig sajil one case of cDogeoital dnpfkaUoo 
^ the lumbosacral spine (ITg 6a,bl and ooe 
caac of tranmaUc diuorting adbesioos and 
■car forraatiOQ between tbe dara and tbe 
cervical cord were each confirroed In all details 
b\ tbe laraliiectomien ‘wim patients were 
etplored as ruptured Intcrmtebral disc sns- 
pects m spite of negailir two ncedk mytlo- 
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Fig 6 Two needle oxygen myelogram of congenital duplication of the 
lumbar spine and sacrum Note the 2 separate subarachnoid spaces in the 
lumbosacral region a, left, Anteropostenor view , b, drawing made at opera- 
tion 


grams No pathology was found m any 
mstance The operative findings disagreed 
with the myelogram m only 2 of the 23 pa- 
tients that were operated upon One was a 
patient with a metastatic tumor of the sixth 
dorsal vertebra and a dynamic block with 
myelographic evidence of involvement of the 
spinal menmges at the same level Although a 
block was demonstrated at operation, no cer- 
tam evidence of the meningeal involvement 
^as found In the other patient, the myelo- 
gram was interpreted as positive for an 
extruded nucleus by one and negative by 
another surgeon An exploration without 
'osualization of the intervertebral foramen 
demonstrated a thm lax'^er of unidentifiable 
abnormally placed tissue on the antenor as- 
pect of the low lumbar dura and no other 
pathological lesion In one patient a protruded 
nucleus was diagnosed and removed at oper- 
ation without any previous xnsualization of 
the subaraclmoid space Thus, of 23 patients, 
thetixo needle mj'elogram has accurately visu- 
alized the spmal subarachnoid space in 20, been 
useful but not accurate m 2, and not used m i 
findings were confirmed bj operation 


As noted above, 5 patients were not oper- 
ated upon partly at least on account of the 
myelogram findings All the findmgs were 
positive In one the symptoms and other 
signs pomted to a tumor of the cervical cord 
The myelogram, however, demonstrated a 
tumor which had mvaded the upper thoracic 
subarachnoid space Further mvestigation 
demonstrated that the symptoms were caused 
by a Pancoast tumor with a metastasis (Fig 
7) Another patient had a sacral spina bifida 
with chronic ulcers of the feet The myelo- 



Fig 7 Pancoast tumor of nght lung a, Norraaltwo 
needle cemcal oxjgen m>elogram. b, two needle thoracic 
oxj’gen elogram showing (arrow ) tumor projecUng from 
the anterior bony wall of the spinal canal, c, x raj film of 
chest shoNMng shudow of tumor in Qpex of ncht lunc 
PaUent's sjTnptoms were all in his nght arm 
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(iM e T MtttW onierD aodivna p^nkl 

damn ol ^aoai nWmfVMd ^xre cfT^Wt tkir fovlh 
loKbar mrtin b«cuM W klhr'l arkckaotklft fcilLn 
vit ctcerpracHs inctm ctf tS« bealj c< iW hnW 
ertrfan t. L»tcnJ tr* b ud c. uteropnctrrtor uxl 
kt/nj m j ni Ulrr 

gram demonftnt?d « deformlC) b the latnbo 
noil rjbanchTKnd «fuc« She U tmibf 
explonUoD Two otliW patiraU h<d ipliul 
cord and cauda equioil iojurin, ropccth'd^ 
Mj'ckigruns dooonttrated artchooidAl ad 
b«>iooa and de{onsit\ o( th« tbonck con) in 
tbe one and arachoMdai adhtatoos with do- 
fure of the kmrr lumbar uc and dbtortno of 
the roots of the cauda equina m the other 
(Fig 8) The tint refuarf and the lecood 
recovered mtboul operatkm The fifth caae 
wa* fbown to ba\T the typical deformll} 
caa>ed b> a protruded nucieui pufpofua. He 
refuaed to be operated upon ai^ left against 
advdet 

iljTiograms mere repeated m 5 inslancev 
because the hrst >'ifiialualk»ns were not satls- 
factorv Sap factorv vdsualizatioo ol the tul>- 
arachnoa] space nas eMmtQall\ obtained In 
even cav In 4 other instaiKT* the original 
□rmlisfatton mietogrami acre not repeated 
for rarious reasons and a ihagnoMs was 
reached without the assutanre of this pro- 


b called to the ddliailtlcs caused hr the 
hnirodi-niJtiic Uwa pnemiOR the nhuhu- 
Uoo of a gas for a liquid when thUsuIrttitutswi 
IS attempted [n a contabicr that ha ooI\ one 
i^ienlaR Ur cofisider tbs t be a fanJl Inher 
eot In the technique adieicated bv Chamljer 
lam and 1 oung In tbdr use of air or (mgen- 
Tbc supcrioriti of orj-gen ostt other niedU 
advocated for tbs pumo*e L asserted berauvr 
It is nonimlatlnK arif-ebmloating brqwn 
fisr an<l univeraol)} axulalile andlecaawh 
cannot le rru le to scnclatm aneiojsefor 
the nroloiigatioo of irmptoms or the Initiatloo 
of luJgatloo cm the part of the patient Br 
using a Isro ntedlt technique for its blro- 
doctsoQ we ha\T demonstrated that its dlMrl- 
batKm can be « conlroUcd as to permit the 
filUng of aO or aav part of the tpioai subarach 
nofd a^ct and t£at it can be u*ed repcatcdl) 
io the individual rase wfiboal jeopanbdng tbc 
acnracs of bter studies of the ebrmkal <00- 
stilnents of the ttTeb ffj qwaaJ flolA 

ctrtctvattwa 

A method for the use of ottTrti as a con 
irast medium b the vunSxaUofi of the spans] 
snharachnoid space is deacribeti 
The ntethod cmpkn-i a needles and can be 
used to fin ant or ail of Ihb space vilhout 
distortion in atcofdaace with the rtcoguiitd 
laws gos-erning hvdrodvnamka, and as often 
tama> be dcalrabic or n t cessarv In the bdi dd 
aal case srlthout aflccUnK later obsersatJoas 
Evidence as to Its general usefolnos ind 
accorar) as a diagnostic ud Is presented. 
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The advantages and disadvantages of hpe % its L N EniUnd J v i 

odol tbonum dionde air and otj-gen aa g Scw^icwut, \«sa, b R utk Nm 
media for the v ivinln - t tlon of the spinal sub- t* j gjs, ^ *t 

arachtwvl space are discussed and attention t tt^oj rs ff l \ic Sat gw ts sw 



THE TREATMENT OF PILONIDAL SINUS 


J E DUNPHY, M D , F A C S , and D D MATSON, M D , 
Boston, Massachusetts 


AN interesting fact brought out by the 

/\ present war is the high incidence of 
/"y pilonidal sinus in young adult males 
The Army has insisted that this 
simple congenital anomaly be corrected before 
a candidate is acceptable for militan' service 
As a result, ever}' military hospital has more 
of these troublesome lesions on the wards at 
one tune than the average surgeon sees in 
many months of active civilian practice Al- 
though never threatening life, this condition 
presents a serious problem because of inca- 
pacitation for normal activity Since the aim 
in militar}' medicine must be to keep a maxi- 
mum number of men fit for active duty, the 
proper treatment of this distressing lesion 
becomes even more significant than in peace 
tune practice 

There has been no widely adopted well 
standardised procedure for the treatment of 
pilomdal smus The rejxirted results by all 
methods used until very' recent years have 
been largely unsatisfactory General practi- 
tioners treating an occasional patient have had 
discouraging results The incidence of de- 
layed wound healing and the recurrence rate 
have been high Some surgeons have advo- 
cated primary closure, some partial closure 
ivith dramage, and others equally vigorously 
have recommended excision, with or without 
cautery, followed by open packing and healmg 
by secondary mtention 

Because of its apparently trivial character, 
the excision of a pilonidal smus has not been 
viewed with any particular concern Conse- 
quently, m the various operative procedures 
used, there has been little careful attention to 
technical detail Yet, irrespective of the treat- 
nrent used, there are probably few operations 
>n surgery m which the most meticulous atten- 
tion to detail bangs such gratifying results 
This fact IS proved by the excellent results 
ceported for primary closure by Stone and by 

From the SurEical Clinic of the Peter Bent Brigham Hospital 


Ferguson and MeCray and for cautery exci- 
sion with secondary' closure by Rogers and his 
associates (9, 10) 

The incidence, embryologv, pathology, and 
clinical features of this lesion have been de- 
scribed frequently and are adequately pre- 
sented in the papers of Gage (6, 7), Fox, Stone, 
Breidenback, Burgess, Rogers (9, 10), Fergu- 
son, and others This paper is confined to the 
treatment of pilonidal smus The results 
from the Peter Bent Bngham Hospital are 
given, and standard procedures for pnmary 
closure and cautery excision are outlined 
It is sufficient here to state that pilonidal 
cysts and sinuses are congenital lesions which 
become of surgical significance due to the high 
frequency' of infection Two theones have 
been proposed concerning their origin Fox 
believes they result from invagmation of ecto- 
dermal derivatives in the sacrococcygeal area 
Gage (6, 7) is of the opmion they are due to 
persistent remnants of the neurentenc canal 
In any case, these epithelial sacs commonly 
present one to several openings m the midline 
over the lower portion of the sacrum The 
vanous senes of studies in the literature re- 
port this anomaly 3 to 4 times as frequently in 
males as m females (8, 10) It is most com- 
monly recognized in the third decade of life 
In the last 45 cases examined at the Peter 
Bent Brigham Hospital, 34 were between 20 
and 30 vears of age This places the highest 
incidence directlv in the military' group 
The presence of a pilonidal smus is usually' 
unknown until secondary infection occurs 
Repeated minor trauma and chronic irritation 
are undoubtedly significant in the precipita- 
tion of this infection Any or all of the signs of 
acute inflammation may be found, intermit- 
tent discharge from the smus opienmgs is char- 
acteristic, and the formation of secondary' 
fistulous openings is common Abscesses devel- 
op which rupture spontaneously or require 
surgical dramage 

737 



73 ® 


SURGERY G'\'\ZC»LOC\ A^^) OHSTETRICS 


rmATVEST 

In the procure of in icutc loflamauitorv 
procrti tbc treatment should be dor Heat 
and immobilizatioQ toother with mciskn lod 
dmntec of localized rupparitioii are udKtt 
aall-v retommended and praetked After the 
acute Infection haa been controlled the InioQ 
■boukl tbeQ be eradloled fur;:icalK to pre 
\Tnt aimoat certain rcoimnce cA dlfficoUv 

Each cue muit be conaidered lodixiduallv 
Vte haNT empfojrd a tj-pci of autfical tber 
apj Eiriaion folloaed b\ dontre of the 
wcHind with fine nlk U the procednre of 
choice and wiD be deacribed In dcti 3 . Cau 
ten adma with open padin* and iecondarj 
healing 13 the preferable treatment in a cer 
tain percentage of caaea and will be briedr 
outlined Vit fed certain that the furgeoo 
ibould be lamfliar with both techriKpiea and 
the Indrailloai for each becuiae 00 dngle 
procedure can beat be unKTreaHy adopted. 

tvosm WTtn rannET ctwuan 

Tbe maiority of pabeou can be treated 
b> exdaioa and prtman cloaure. Thes (amort 
uUafadort to the podent lifloe lo a abort 
penod oi tune tlv eodre treatment la com 
pitted, repealed dreaameJ are unnecriaaj> 
and ends normal acltvitj m*’. be rerutoed 
comfortablr For thir to be poa*fble,bowercr 
treatment moat be ioatitoted eari> that U 
before repeated boutj of mfecljon hji%T reault 
ed In wkieh disaectlng aecoodaG amoa tracti 
whkh woold pre^Tnl ipproxlraalkM of the 
woQZid edge* without ten^n It can be la 
atiluted aafds onlv in the abaence of acute 
inflammation Uao the patknt must be will 
ing and able to ondergo a abort period of 
hospitallzatioa. 

4 Hfjihfsta Local anothena la not recom 
mended for tha operation becauac inbitiation 
m the neighborhood of the daaectkm iQa\ ob- 
rcure the necrasan accurate defhnitation of 
iinaa tract from oonnaJ tlaaue lie n*c apinaJ 
aorttheaui aa a rule alnce thia la admlrabh 
auited to iciung olherwiK health) adnlta. 
Inhalation or Intravenooa aneatbeau ma^ be 
uied- 

Tttintqut The patient lie* face down on 
the operating table aritb tbe bead turned to 
one Tbe table la broken ao aa to lower 


both the head and feet af ihown In r«nre i \ 
Two 3 inch atdiH of adbe-tht tape ire iprfiej 
lo the batfocks opncnlte Ute bmer matpn dJ 
the aioua ind tbe buttocU are repmted bs 
attaching there to the dJea of the opentmc 
uWearabown In Figure J AindB TbefidJ 
b then prepared and aulUUe drapea iriJicd 

The aUn inriiion b outlined ( 1 ^ 3) (mn 
0.3 to a.S centnnetCT to each aide of tlw raid 
line dimple oe unna tract openbqa. it »hnuVl 
erleod a aa/Tioent dbtance aboie and Leloa 

the alnu3 tract to Irittfe complete iTTwiral aivi 

al*o lo facQiUfc efoaare of tlw wound wilhoit 
Idtsloei. 

The operator and hb usSslanl place fingm 
e\•en^^ along the ganwcmeredmarpivj of the 
tncaloQ and applj firm stendj pteaaurr ar 
Ohiitrattd In Figure 3 \ In tjji* majmef the 
dcaection proce^ la a WoodJe^^ 6rli Urth 
exact bemoUaib and carefn) hupectlon of iIk 
U aaora, tbe lan*lon on both lUea of the tract 
(a earned down to the aacrococcvgeal ftwta. 
With Tcfj little cipeneTu* it bear, toduUa 
gortb aonnal nbnjtaneoos tbnte frocn tiau< 
tract under direct vidoo prorided accBrate 
haoofta«u a maintaioed. 

\Se do DOl irccmmeod the ln)eftioo of 
methNiene bloe or other d)^* into the aiatu 
(rad before operation Aa Rogen (10) has 
pointed out, there mi) be danger of eitrira 
aatioo of the d\T into normal tbxoe leading lo 
an annectasarilt wjde extirpation of normiJ 
faL The Gne of denuccatlon omat be planned 
ao aa lo reniONT the nairowot pootble margin 
of QOTtnal tbtsue for the wajer the exoikn the 
greater the amount of undercultiiig that b 
neceaaan and the le« the powibtlitv of bring 
Ing the aain mat^i together wilboat tendon 

The ellipse of thane containing the fioui 
tract b freed fromthc «iciococc>g^iaiQaat 
the upper margin of the aouod graiped aith 
cultable forceps (Fig 3B) and peeled domn 
ward- Again, thb dbaectkm b carried ool 
under careful direct vision with meticulous 
beroortaaii- bleeding points are seared 
wUhfinefilk. Thrmigboot tha procedure the 
iliiu* tract Itself ahonld kstt actoaDr 
vbuallied If the dissection comes too dose to 
thednU gra\ish tmue which characterbllcanr 

larroundi the tract, then the operator ina*t go 

hTi-fc and eidse a slightlv wider margin of tal- 
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Fig I 


Fig 2 



Sctvll,.' of patient on the operating table B 

buttocks by adhesive straps attached tc 
‘“e sides of the operating table 
ig 2 Outhne of skin incision 


Fig 3 


/\% 

yVv- 


Fig 3 A, Bleeding controlled by finger tip pressure at 
1 to wound marpns exerted b> operator and assistant B, 
Reflection of sinus tract and margin of normal fat from the 
sacrococcj geal fascia 


tract IS inadvertently cut across 
n there is gross leakage of its contents into 
e wound, then pnmaiyr closure should be 

abandoned 


At this pomt in the operation the specimen 
IS carefull}'- evammed by the pathologist or 
someone not m the operating team to make 
sure that the entire tract has been excised and 
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Fv 4 \ Vvl V MebOmka ol atmd «tl(a bf mlct 

culrtn*. 



FI* j V I^cnsnt b^rro^KtizmW fer 

tadoikm* tlw c< Ike oonl knl tbr Mrr» 

fWTy»T*J (w« u Uif akPav B, (tiimilo 4 dnJ 
nn b; tjuadcrv k>ct *4 atwatfUr ki&,rv^ Mnp- 
pug k*t bm trlajird 


that it hu Dot been brokra loto. What tlm U 
CCTtatn ibe ’PTOUnd rd« wr tmdoTDjDed fof * 
thort dlstatKX lo aH ^rrctkioi In Kforatioyt 
the o\cri\ing tiuuea from the ttCTococc>T«l 
fud& u shovB b) HgTiR 4 A aad B Binding 
■gain u coQtroned vith fine filk tea. nono' 
•Un b\ tenporan pa/^tn; ol the mraod 
aboe U du^fnaos la theae caan because 
(ubaeqocQt ooxbg with hoHtti-ima fomutloo 
auhei the succen of primafv d amf c moch 
ks4jirobtble 

Clcwaro li begun bj plioDf t row of Inter 
rupted futum of fine ^ u (benrn In Flgore 
5 V. Each inture Uka equal bites of tbe nb- 
aiUneous time on either nde of the wound 
■nd alio indifdes a bite of the »crococo>'5e«l 
faioa b the rmJhae It li only b thu wav 
that dead space b the floor of the wound can 
be eibunated \\’ben thii row of tuturo b 
placed the adbenre strap* separalbg the 


TABLE I — OPEaV-mT TKEATVE-VT OF PfLO*n 
DU. ffIXEB 

ptm BEST aaionui bostital, 1536-1940 


Tjtc^ 

pcntalckwwrr 

tlo*w» wtlli t»i*a 
orolcwt asd wik 
PTOBaiy dtawrt «ubc«i 
cUgdt, vllk alk or nlk 
«(S or e«l BT 

ToUl 


buttocLs are rrfeaied and the sutures arr tied 
aiiUuilrattd b FifUTc 5B Tb«efulurr*arr 
carefdlv ipsuredwithaviewtoiijcainiriiiTitin 
antount of suture malerUJ 

The unporUnct of id acniralt »Lb rioMjre 
cannot be oxTretnphiiized For Ihb rray* 
we recDounrod the me of \-eTitkal mattrerf 
sutures of fine iQk vhkh bnre cud tpfxod 
matton of the akb margbs and tt the tune 
Une bofid Dp the subcDtannxa tbtucs (r^ 
6) If aocne tetubn b present t or s cdeotita 
sature* of fine sJabJeu ited wire or nHwom 
gut mar be med, but this ihoold rarri> be 
jteceiaajy 

Dmj ni A smaQ finn presflire dmwng b 
applied dlrtctl> ow the werond and tbe 
undermined area. A rubber or sea-spmigc ma 
be died here to good advantage Broad strip 
of adhesive tape ait then oied to stisp the 
buttocks toget^ and bold the dressing ssugii 
agauut tbe mound 

Pcda^rra/rcecsre Tbe patient b Lrpl b'iaj; 
either flat oo hb back or on hb abdomen and u 
dbeouraged from bing on hb side during the 
first ireeiL Diet b lifted brst to flukb and 
then to low midoc foodi. Small doses of 
paregoric art admbistmd dafl> for tbe first 5 
to 7 da}*i m order to prevent bomrl move 
nents •Kt the end of this time paregoric b 
discontinued mineral ofl U iriiTfi b> nwuth 
and a smaD maim o 3 retention mcnia b ad 
mimstered with a soft rubber catheter 

Tbe drosing b ool eiamioed ualil the 8lh 
dai unless there has been feral »oiluig If till* 
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has occurred a complete nc^^ pressure dressing 
IS applied immediate!}" Skin sutures are 
remoTCd on the 8th postoperative day and the 
buttocks are held m approximation bA adhe- 
sive strapping until the 12th to 14th dav The 
wound should be examined and cleaned as 
necessar}’ following ever} defecation during 
this penod Patients leave the hospital usu- 
alh in 10 to 14 da} s 

CAUTERX EXCISION WITH SECONDARX 
CLOSURE 

For those cases which are unsuitable for 
pnman closure according to the method just 
described, we believe that cauteix excision 
under local or spinal anesthesia with open 
packing of the wound and healing b} secon- 
daix intention is the method of choice The 
indications for this tv’pe of treatment arc (i) 
large sinuses with widespread secondar}" fistu- 
lous tracts, (2) recent acute infection, (3) 
marked obesit} , (4) gross contamination of 
the wound in attempted primar}" excision, and 
(3) mabiht} of the patient to spend 10 to 14 
daA s in the hospital 

Even endothermv excision should not be 
attempted in the presence of acute suppura- 
tion Incision and drainage followed bv usu- 
ally at least 3 weeks of heat, sterile dressings, 
and observ'ation are indicated before planning 
excision 

The technique recommended for cauter}' 
excision is that first suggested by Stanton and 
modified by Rogers and his associates (9, 10) 
ft is well desenbed and illustrated by Rogers 
and Hall (10) and is only briefly outlined here 
AiTiile the buttocks are held apart under 
ension, the sinus is split in the midline with 
e actual cautery down to the sacrococcygeal 
asaa from about i centimeter above to i 
centimeter below the pathological tissue 
sinus tract is then excised 
n the cautery by undercutting the wound 
^ ges A very narrow margin of skin is re- 
moved with the underlying fatty tissue to at 
o 5 centimeter lateral to the smus 
Bleedmg is controlled with the cautery This 
procedure allows the wound to fall xvidely 
with good hemostasis the tissues are 
re uHy examined in order to msure complete 
moval of the tract The wound is packed 



Fig 6 \ 11 C Skin closure with vertical mattress 

sutures of fine silk 

open loosely and the edges are protected with 
vaselincd gauze This operation may be 
carried out with the patient m the prone 
position as illustrated in the technique for 
prmiarx closure (Fig i) or in the lateral posi- 
tion as recommended by Rogers and Hall (10) 
The first dressing is not done for 3 to 5 days, 
but from this time on it is advantageous to do 
dressings frequently We have found that the 
slough disappears and granulations become 
clean and healthy more quickly by changing 
the dressing ever}' 2 days in patients who are 
not m the hospital and daily in hospital pa- 
tients A ver}" satisfactory dressmg consists in 
a gauze sponge soaked m an emulsion of equal 
parts of eusol (125 gm of boric acid, 125 gm 
of chlorinated brae made up to 1,000 c c ) and 
mineral oil loosely packed mto the open 
wounds The skin margins are protected at 
each dressing by vasehned gauze It may be 
that a sulfonamide admmistered locally or 
orally would be of assistance m the seriously 
infected cases 


TABLE II — RESULTS OF PRIMARY CLOSURE OF 
PILONIDAL SINUS (XXTTHOUT CATGUT SUTURES) 
PETER BENT BRIGHAM HOSPITAL, I932-I94O 


Number of cases 

Cas« 

43 

Per cent 

Recurrences 

3 

6 

9 

Suppuration (healing Ume in this 
case — 2 mos ) 

I 

2 

3 

Faulty healing due to separation of wound 
edges ( Average heahng time 3 to 4 wks ) 

6 

13 

8 

Discharge of sutures without wound 
mfecUon or faulty heahng 

3 

6 

9 
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W e tfirte with Ro(jm aod Htll (lo) whole- 
be»rtnU\ that it la tbff an? with which 

dmabj;! are carried out i»*topcfati\Tlj that 
dctermitwi the com/ort ot the wound and the 
apecd of beallog rrematare bnditlftg of epj 
tMiam ON-cr granulabona mujt bo pm-enled 
In the later tltRea of healiog Soft jjlabtc 
nonpamful acara can be obtained in 6 to ir 
wtekj after thb t}-pe of cici»k« 

tESirtTl 

In 1937 one of ui (3) reported the reiulUof 
treatment of pQoaidaJ tintu from the Peter 
Bent Brigham Hoipital m a paper empiia 
atzfntt the Importance of the future material 
med Between 1^31 and 1936 63 patienu 
were fubmltted to operation. Elighleen were 
packed open with a recurrence rate of 17 6 per 
ceoL In 45 caaet primary clocure was at 
tempted with a renurence rate of per 
cent It was pointed out that the recuirence 
rate Ld the Utter group anu alruft directJi 
proportional to the amount of catgut oseo. 
Tbos (o 17 case* closed with heav) r*(eut 
there were 1 1 case* of tecoedar) betiins of the 
wound and 6 recurrence* wMe lo to case* 
ckaed with gne tilk or tOkrworm gut only all 
the wounds healed ^ with 1 re 

currcDce. 

Since that report apeoal attention has been 
duected toward the treatment of these lesloni. 
It has become more and more apparent that 
DO special procedure should be adopted as a 
rCFutine treatment Each case must be ana 
l}T*d carefully and opcraln'c treatment car 
rwd out according to the particular lodlca 
tions. The results of treatment on thb bass 
siDce the previoas report have been gralilvmg 
Table I show* the Incidence of recurrence lo 67 
cases treated between Jnii 1936 and ilarch 
Eight other cates are not Included 
because or inadequate /ol!ow-np data. These 
6 cases all had g«xl immediate resolls. 

Of these 67 cases, 39 or 58 per cent were 
treated b> primary dosure Since the choice 
of treatment was considered fodit’klually and 
since the results are utUactoiy wt bellc%T 
thtt repretenls a fair estimate of the propor 
tjon 0/ cases fuitable for primary closure 

Table n presents the results of aD the pa 
tkntJ £nwn 193? to 1940 treated by primary 


ciosure in which no catgut Wit ttviL Iidcm 
onstratesthever. small peTrenUgc of conttf 
cations in thb method of Ireslment 

ro’cci.ctiovs 

I Becaa*eofthehlghioddccKTofpiloajdil 

sinu* in young adult males In the mlHiary 
service Im piu vet n ent and sUndanlcaUoa of 
sorgkal treatment are higbly dcMrahJc 

t There it DO one routine treatment adapt 
able for all caws. About 60 per cent ue wit 
able for czdslon with primary doturc. The 
remainder can best be treated by cantery 
etculoQ followed by open pacU^ of the 
wound. The technique and Indicttiom for 
each procedure arc presented 

3 When primary closore b adopted u the 
proper treaUnent the use of catgut b cootri 
indicated Fme iQk b the suture material of 
choice 

4 Suettadol pritD&ry dosure depetxb opoe 
meticukiusattenticm todetaH accurate hemo- 
stasa, careful dbsectioa under direct riskia. 
obliteratioD of dead spare etaet approd 
mation of skin margioa, and a Gnn well applml 
preasure dremoK 

5 Sucreaafui cautery nebno and the 
•p^ and comfort of wound hrallng are 
bugdt determined by the cart taken with the 
frequent posioperaUTe drmltjjcs. 

6 Tlw mdoenre of rccurrroce in thb rlralc 
has been reduced from la per cent to 4-3 per 
cent for open erduon with pocking and firm 
3^ per cent to 6 j 5 per cent for primary dofure 

7 More important than the method cf 
tieatment selected b the pireduon snth which 
ll b earned out 
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THE ANATOMY OF THE PELVIC AUTONOMIC NERVES 
IN RELATION TO GYNECOLOGY 


ARTHUR H CURTIS, M D , F A C S , BARRA T ANSON, Ph D (Med Sc ), 
FRANKLIN L ASHLCA , M D , nnd TOM JONES, B F A , Chicigo, Illinois ’ 


I NATSTIGATORS of Uie gross anatom\ 
of the h^•pogastrlc (prcsacral) and other 
autonomic peKnc ner\c ple\uscs ha\c 
left pehne surgeons in an unsettled state 
relatne to the surgical anatom\ of this region 
Clinicians’ inability to identih the nerv'cs 
dunng plex-us resection operations has not 
'er\'ed to clanf\ this subject 
In a senes of studies concerned with the 
gross anatom\ of the female pcKns our dissec- 
tions ha^e enabled us to recognize details of 
the structure of the pcKnc soft parts yhicli 
ha\e long been the subject of considerable 
confusion (4, 5, 6) \s a corollar}' to these 
studies we have naturalh turned to a con- 
sideration of the distnbution of the pehne 
autonomic nenes Four dravnngs vcrc pre- 
pared from a senes of dissections earned out 
upon particularly fa\orable specimens The 
dis^bon depicted in the first illustration was 
made to correspond to the ex^xisure emploj'cd 
in the operation for “prcsacral neiw’e” resec- 
tion The second and third illustrations, also 
'ital in their surgical beanng, portray the 
details of the autonomic ncrv'c plexuses in 
relation to other pelvic structures, including 
their mode of distnbution to the pehne vis- 
cera The fourth dissection, by more complete 
®^sure, reveals the conventional anatomy 
0 the sacral plexus and its relationship to the 
sinnpathetic chain and to the origin of the 
parasympathetic nerves 
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sensorx pathwavs from the pelvic xnscera ’ A 
most imjxirtant exception in gj necologj^ is 
that the nenms from tlic ovaries, similar to 
their vascular supph , pass somew'hat inde- 
pendently to the inferior mesenteric plexus, 
as do also the sensorj' fibers from the lower 
bowel and fallopian tubes 
Anatomy If one starts wntli the region of 
the solar plexus, just beneath the diaphragm, 
there are the tw'o semilunar ganglia and the 
cchac plexus From this region sympathetic 
ncrx'c plexuses communicate at a slightly 
lower lex cl with the subordinate aorticorenal 
ganglion, the renal plexus, and the transverse 
aortic bar All of these are really an integral 
part of the solar plexus, and here anse the 
two or three intermesenteric nerves which 
pass downward over the antenor surface of 
the aorta, receiving fibers from the inferior 
mcscntenc ganglion and the lumbar sympa- 
theUe ganglia Between the mtermesentenc 
ncrxms are many intercommunicating fibers 
At the level of the bifurcation of the aorta 
the mtermesentenc nerves join to form the 
supenor hj'pogastnc plexus, more common^ 
known as the “presacral nerve,” which is the 
chief supplv of the bladder, the rectum, and 
the internal genitalia except the ovary and 
part of the fallopian tube The location and 
relations of the supenor hypogastric plexus 
arc unjxirtant because its removal is frequent- 
ly resorted to for rehef of intractable pelvic 
pain It is usually a moderately wide plexus 
formed from the two or three incompletely 
fused trunks of the mtermesentenc nerves In 
perhaps 20 per cent of the cases there is com- 
plete fusion, with resultant formation of a 
smgle nerve The supenor hvpogastnc plexus 


tu 1 ^ prej^ngljonic cells of the sympathetic oathwavK 1 ip m 
white rami of the thoracolumbar outflow to i 

pi™, dwponilmE along Iho abdEmmal “ 
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»prc*di OQt behind the pcritoneirra in a bed 
oC k»*c1> roejhed treoUr tlsroc whkh Ua 
open the botfle* of the 4lh and 5th himUr 
\-trtebrae. In the mldboe the middle »aa) 
arter> a dtoated between the nenti and the 
antenor aarface of the \-ertebral bocSe*. There 
U a hnatcral commurucation between the 
‘^preaacral ncr\T and the lumbar t^mpa 
thctlc canpha bj roeani of fine ncr\T atraiaU 
whkh pan from the gancTta to the ttenrs 
located behind the nwunon iliac arterlet. 

Tbe Bjpenor hj-popaitric plexta mar or 
may not form a middle h%-pocastTfc pferua 
when present, the plena k a flat cipanae of 
neurohbrwB tiaaue o\'erl\’lng the peotomtor) 
and crtouUftjf just b^ow it this fdenu 
diridea to form the bilateral la/ertor hx^po- 
gastric pleiuaea, or hypogastric oenra. Each 
conaUta of two or three Interiadng Drr\'ea, 
formloc a long narrow plcrua. Tbe fibers of 
tbe Inferior hvpogastrk plecua paas down 
ward and latermlw^ itear the cacral end of 
tbe aterosaatl Ugameet then forward evtr 
tbe lateral cuiftce of tbe rectal ampuDa to 
join tbe pefric pfesua, sometimes known aa 
the uterorwgioal piezLis the cerHcal ganglion 
or the gan^jon of Franhenhkaaer of mhkh 
the hipogaatnc plexus furnishes the main 
s)'Topatne^ supple Tbe additknal nerve 
supi^\ to the ^vic plexus cooslsCa of fine 
fibers from tbe naal sjyTnpathetk chain and 
parasvmpathrtlc branciies (c it geni or peMc 
Dcrw; usually arisu^ from the id to the stb 
antenor roots of tbe ucral Der>'es. 

Tbe pel\'{c pletua u deaerfbed aa a bHateral 
t>iln *h^ of nerve fibers Imbedded In connec 
tlvT tiasoe and spread out over an area of » br 
3 centimeters upon the anteroUtcra) aspect of 
the ampulla of tbe rectum It b sittnted In 
tbe broad ligament at the lew) of the cervix, 
■omewhat btcral to the lateral fomix of the 



vagina, upon tbe pfwtcrfor nrfice of MmLoi 

rodt a ngiroenL AD of the pdvic rbem arc 
supplied almost exdadvelv bv the peine 
plexus. TbeBen-estotbenteras,bfi(iIrT and 

■agina are said to kavr the pierai antetwriy 
aeparate from the nerves to tbe rectom, the 
uterine nerws leaving the vcskal nerves ti 
pass along the utcrcHaoal ngament t the 
cervix, mesia] to tbe fnWng of the ureter bj- 
the nterinc arterv 

Tberr are 00 large gangfet la the pefnc 
plexus it conauta cif Interlacing nerve fibers 
snlh nuroerous minute gangfla. Other mkrate 
ganglia the paracervical gangln, ahkh are 
oDiboota from the peivic nkxui, ire pr ewut 
In the paracrrrical liroad ligameoi tbmes be 
hind the otcrioe arterv a abort dislance from 
the ultnia. 

The uterus, as Indicated, dentes fts oerve 
aupplv from the uterine portioa of the pclrlr 
plfTua. TberrbsaW tobeawDaDindeprndeuI 
nervT av^v direct from the hvpngislrfc 
oervT Tne nerves to the uterus foltW the 
tJood supply and some filaments mav be 
traced grossly beneath the pentemnun into 
the ulenoe rousrie Mkroicctpkallv nerve 
fibers may be found both between the smooth 
muade fibers sad around the rapDlarv vesseis. 
In the cervix the blood vcweli are stated to be 
more scantDy supplied aith nerves Beneath 
tbe colamnar epltiwliura of the initTual o* are 
deflate poraDel bundles of nerves, and under 
the ephbeilom of the vaginal portion of the 
cerriv are nerve plexuses containing manv 
spidery ganglion ceQj. Except for these there 
are almost no ganglia in tbe utcruc 

Tbe vaguia is mnervated br tie vaginal 
portion of tbe uterovaginal plexus, wHh aoine 
fibers den rd from sacral svtnpalhrtk trunk 

The ovarv deii ta Iti nerve suiT^v mahilv 
from tbe ovarun plexus, a roesbirork of nerve 
fiber bvmdks which arise from the aortic and 
renal plexuses and accompany the ovarian 
arterv throughout its CDar>e The hlfi awer 
of tbe ovarian nervT suppbr i» as should Iw 
expected with realLiatvon that the ovarv b 
erobryologialH an abdominal organ Tbe 
ovarian plexus mvTst both the ovanan arterv 
and tbe rein It aupp/ka fibers to the brow 
Ggamenl and to tbe faJloplin tube a ^a 
to tbe o wry and commankates fn the crow 
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Iv rrqtrm] ptnc*, derpcr MHb) m ptht* icctxwd m panafiTUi 

iknoiL pdiK txbcrde of Um ndct (m The terruiai inrtt— d vnAia u« Mtift 

the llbnRi kzuaa hca ath the tan^ prf [ «mtoo*»l t>>« bai been I red ud trv&lrd 4 nbrt 
(toped p*m d the Ct e ijm Imoa ben itmmcd betnrem the r wtjaj «od UaubnmcpleTW 
to npu we the eKn] ptnx, pief » »; iUfi ethetic >mce. nvnt TapeUKlje chan, (*4 adijecn pr 
donna Ks<de 

tbetJc, IS ecdQsi\'d\ eidtor or inhfUlor they *^ioq of the saperior Inixiciitnc pfew 
beBrvT that the two co-operate with sonutic does not smtl\ alter menstrail fiioctitw atxl 
Derva in regnlatinc bladder fund ion, but that uipanotlv does oot interfere with deCfm or 
the penu\-mpathetics are n»re Important disturb an motor fuDcrion of the bladder 
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Fig 3 Presacral nerves, deepest fibers View and section as in preceding figure. By further re- 
moval of the heavier layer of prepentoneal tissue the communications have been traced between 
the autonomic nerves and the sacral trunks 


ANATOMICAL OBSERVATIONS 

In the dissected speamen (Figs i to 4), the 
-lopentoneal connective tissue was con- 
niently dissected into two layers (i) a tela 
bserosa, in which there is considerable fat 
3 t beneath the peritoneum, decreasing m 
lount m the lesser pelvis , in this layer there 
e scattering, relatively delicate autonomic 


nerve fibers, this layer corresponds to that in 
which the colic, sigmoidal, and hemorrhoidal 
vessels are housed, (2) a deeper stratum, in 
which the nerve fibers are supported by deh- 
cate connective tissue The two layers merge 
at the level of the 2d and 3d sacral segments 
on the posterolateral wall of the lesser pelvis 
The dehcate deeper layer of conhective 
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tisrot In which the mijor portion oJ the 
Dent* He rmnetficd b ducted In FlgQre i 
onh where It dorely turrocodi the nent* to 
make them appear W*\'icr than they are 

Ya rtated preVTOusIv the direction ihown 
In Figure I wu paipo*eI) made to correfpond 
to the crpofure cmpkn-ri in the opemtioo for 
premcnl rtent re^ectioa Although In the 
IKing iobject one «t* ebreth a cobwebbx 
retroperitoneal connectire tiisue in which the 
nenti are diaringuuhed with dilBaUtr In the 
dmerted bo<l> In contrait the majority ol 
nent 6ber* depicted are folkjwcd readD) 
without recrmrie to the uk of a hand lena. 

The autonomic nent trunks ol the cupenor 
and middle hv'pogastric pJerujes tend to be 
located to the left of the mxlline In 30 dlsMX 
lions 75 per cent were on the left, J5 per cent 
wCTtm^dHIle ncHie were on the r^l Thlsb 
an additional rwson for tborourt operatht 
ermofure of the ncr\t bearing liwue 00 the 
left a detail of the procedure coctmwoJv 
avoided because of anatondcal \*ariabilit\ and 
consequent urgicAl banrd. 

The fuperior h\-pogajtric plevos becomes 
the middle htpopittrlc pleru* just beiow the 
proQWQlorv the Latter bifurcate* at the lent! 
of the bodi of the Ivxl aaoal vertebra (Fig*, i 
and J) The infenof hvpogastrK: pleru* oao 
tinuCT Infcrioriv downwiud and laleralward 
along the pelvic wall At the approdinale 
level of tli 3d sacral vertebra this cio*dv 
grouped plena of nervT hber* begin* to acm 
rate and to anastomose with fihm cwrnng 
laterallv from the trinpotbetic chain and from 
the ncral plexus The pennt of unkm marks 
the upper midl of the ^vic plems- 

The pelvic plent* shown m the Illustrallcms 
Is 4 cmtrmcteTi wide 5 ccotimeteri loog from 
the jwlnt at which the mlctior hj-pogastrlc 
plexus begin* to tan ool U U of rougfal) tnan 
gular rfia^ (Figs. 2 and 3) Ip passing to the 
rectum, uterus, bladder and other places of 
distribolkm, it dKide* lolo lesser plexusc*. the 
three pnnapal mcmbefi of the gnxiD being 
the rectal utero ■agmal and vedcaL Lich of 
these be* on the latcml pelvic wall adjacent to 
the respectrve organ for which it l» tiamecL 
The utcrova^nal and -esicaJ plexuses ap- 
proach the vwcera from below 00 their pos- 
terolateral a«pecU I^Flgi 3 and 3I 


The mcral svmpathetk chain appear* U 
lateranv from beneath the common iToc 
vn*el* at a point i s crntlmctea Uteral to 
the middle of the promonfor) (Hg 1) Thr 
chains pass along the lateral surface of either 
aide of the lacrum giving a small branch to 
«di of the sacral nerve* 6 gangtis are vWMe 
In the left chaining*. land j) minute 
are also contributed to the pararvmjathclfc 
nerves b> the 3d t the ph gangila. 

The Kents eritens Iparamnpathrtlc 
nscrmlrt) conrist* of three bnmehes from the 
id 3d and 4lh sacral nerve* (Fig 4) 

The parasvnjpathetic nerve* reach the pov 
lerior a«pcct of the pdvic plexut a dhtsnee of 
6 ccnlimrttT* from the intdpenDt of the bculr 
of thfi sib sacral vertebra thus forming a » fag 
of nervous and fibrous tEwue dtuated deep to 
the pelvic pletus and connecteil with it. 

As already described and (Duftrated b a 
studv of the vessels of the female pHvii, the 
pelvic pievirt of nme* Is mper trop twed upno 
the vascubi network ol the broad Itgarami 
(7) In the broad Itgament at the base of the 
uterus the nme* can be iceo po* 4 rtg over aiwl 
amoog the ve«*ds b ihelr course to utmu. 

The ur«er enteri the true pelrb, ewsing 
the common Qiac trterv aior oarhs bifam 
tson bto the external Dac and h>*pcn*mc 
arteries (Flgv to 4) U ttds poini the dis- 
tance between the ureter* averaged 7 ctolJ 
meter* In a noraber of n. w cij Dcn rcunined 
thb disUncr bowever is subject to side 
variation. It ii at thi* level thrt the ureter* 
are most accewuhle for ukutliicatba during 
•prcsacral nerve re*ectk»o. 

SLWuiciL nmjcvnoy* 
h vperwncr has demniDtraled that retmvaJ 
ol the superior hvpogaitiic plevu* h a tr. 
aalltfactor^ procedure for tbe relief of vedcaJ 
and uterine patn nartjculariv for permanent 
rehef of suffering from priman or er-cntbl 
dvaroenorrhea- In cnunecticn' it "hnuU 
be borne in mind that pain from the ovarlrv 
tra -eb bv an Independent palhwiv and u not 
rdieved bv presacrml neuiertorov 

Emphasis »bouid be placed on the fart that 
the nudline iuddnn for resection of the h po 
gastrk pievuv mart rvterKl t a pol t 11 
^»vc the navel In order to in-oirr sJequat 
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Iig4 Sicral plexus and relilcd structures View niid section as m I- igures i and r The 

nnu'^ "n” ‘^‘1 obturator fascia is intact, the su^nor fascia of 

pclMc diaphragm remains along the tendinous arch The iliopsoas muscle is exposed ihn Inv-niMr 
?(?‘s.ar'i"sl"r '“'•'chment from bods of pubis to spmc of ischium, the piriformts is seen dccii 
to sacral plexus, the coccjgeus muscle entire the obturator mternus muscle is shnwai freed of fnsris 
m i^ts Iienneal part coursing toward the lesser sciatic foramen, the gluteus maximus is seen as 11 
crises from sacrococcj geal attachment to pass behind the tuberositj of the ischium The ss^r,!' 

tuberous ligament IS in Slew but the sacrospmous ligament is almost completclx coecred be ihee 

geus muscle The obturator neree is follow eel tolhe foramen from the sulcus between heT^ 
major muscle and the hnnigastnc e essels The luml«sactal trunk and the he e sa^ml 'ere e r 

obu.mo^’faJia" =''"'’5 "mre be rLoeul of "he 
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eipoBjre, Aj thn openticMi U touaHv per 
fanned the nght ureter Is encoontered tnd 
enxjsed bal It Is comnMnlv stated that the 
left ureter Is not seen, because It is 

tIlfBcuil to expose snd Is frequent!) Inacces- 
sible behind the sigmoid bowtL As a matter ol 
fact the operation ma\ be made nmdx a»te 
thorough and safe, and more ertensIxT. b) 
exposure of tbe left ureter as sreD as the rwhL 
One proceeds from tbe region of tbe right 
ureter ttnrard the Wt indoduig aD cooneSve 
tissue ox’crij'ing tbe bonv xioD tbe dissection 
being conUnurf until a corded tbsue is eo 
countered on the left. This will usualh be tt^ 
sopeiiof herrionboldil artery (with vein) faj 
dose proxirrdlv to the left nretcr the Uller 
usualK being more lateral than the veaiels and 
In a deeper stratum of cdhilar dssue The 
bemorTbcUii XTsads arc csceedinKU Im- 

E rtant landmarks and arc of rruterkl aid to 
ating tbe Wt ureter Our analomicsd dts- 
•ectioos anhim oui dinkal expetknee that 
renwttJ of aU oerx-c-bearing tbsue between 
the two ureters with emphasb on tbe tbsues 
to the left u partlailariy de&nbte fo dew 
of the fact that pain tnN'eb upward from tbe 
nserra, the iir^rtance of high dbKCtlon 
appears a\*eremDhasIted abexw aide and 
tbomugh cfissecuon bebw has recovT^l too 
scant emphasb Tbe Ibsue to be excised eu 
mass* mdades all acrexalble retroperitooeal 
nerve bearing connectiA-e tbsue of the deeper 
pdvb which can be remerved with safety 
above the leirl of the secood sacral nen-e A 
feature of some interest b the fact that tbe 
middle snoal artery usualli escapes loytur 
rut because it is » often rudimentary as has 
been aHumonlj assumech but because It b 
cknHi attached to the bom structures, and 
tbowenr escapes Injun with gentle bhint 
dissectioo It Is frequently staled thst al 
thoogh this operation \-W^ ren gralifydog 
resulu, it is b% no means a simple procedare 
to be undertaken Cghtli ^Ith thb we are in 
full accord but with exposure of both ureters 
and detailed technique the hazard u appar 
entli negligible Further it u stated that 
there b a tendenc\ to ttamroce of dyv 
menorrhee some \-ean later In our cases, par 
tknlar rare has been ererdsed to make fnor 


o«^ rmsio n and there has been no sodi 
le cn nence 


njc surgical anatomi of the hyjnpwrlc 
pkmises has been porlrayrd exactly as H ap- 
pears m a li^pScal dissected ipciinen. 

The pelvic autonomic nerves hare been 
shosmfaj//* thdr dlitribulioo locatl^and 
lotmmnmuakatloQs are nnealed. Tbe wide 
erpansc of tbe pelvic plc^ to lodudc the 
legioo akmg the porterolateral jWvic wall sod 
the tissue surrounding the vessels tnd ocetn 
In Mackenrodt i bgamest b an anatomkal 
cDoditlon important In gynecokigy The hn 
plicadoQs of thb r^tioQshlp In the etkdcf^ 
of pdvk pain are scU-eriiieot 
The dblribuifcKi of the vbcersi nerv'es aai 
thdr cDmffionicalloQS with the braochnol the 
parasnspalbetic nmns mgeMs (nmi ris 
(rrala) from the laaal nerves arc described 
and fflustrated the nanneT fai which thev 
•ev'eral sets of fibers contribute to the broad 
pdvic plexus (Fraakenhaoscf t plexus) b also 
shown. 
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ILri SUBPIIREMC ABSCESS 

inROl n M IIIOI , M n , I \ C ^ , nnd N Alll \\M L C scni OSM \NN, M D , 

Nr\^ ork, New ^ ork 


I N the lutnuin tkilmp s\Uh '■ubiihriau 

ab'cc^" <c>Kt.I\ an\ atunUon b betn 
dircclcil t(i\Mrd Mip]iuritinii iKiintl) tbt 
lell Icnf of tlic dnplinpni ObM.r\ Hioii'; on 
our own wlII on ollur '■iirpicnl >4.nicL-' ni 
Mount Slim Ho'pil il fn\t poinicd to (li'cnkil 
diffcnnccs in ific nmtoinicul pntholo^ricnl in<l 
dinical f(nturc> of rifjlit aiul lift •nibplircnir il> 
«^:o« ITit pmt <li«piru\ in niortnliu in 1 hi 
Mount Sinii Hcr-pitil 'ont-- jxr cent for nplit 
eubphanic nbect-'- c<unpir<.d witfi (icr emt 
for left '■ub]^hrcnlc Iberia's wnubl alone warnnt 
eepanlc coneiilenlinn of left eubjihrcnic abece-e'^ 
Other rcaeone will Iw e(.t forth Our {ire’M.ntation 
ol ibceubjecl ieba’=erl on a <;tu(U of ?? adtqu ilcU 
documentc<l conecailnc ca^o of hft eubjihrenic 
ab=cc«s ob^r\eal at Mount Sinat ffio-pn il from 
lO’S to JQ4'' I ifi\ one ca^ce of ripht <ubphrtnic 
ab'ccs«\\ere ob^:r\t'd in tfic ■eamt iKrto<l \fter i 
hnef di^oi'^ion of llio anatonn of the left «!ul) 
phrenic «p3cc the ciecs will Ik aniUrcfl le 
cordinp to ctiolopa pathopeiK‘<i‘' and patlinlope 
clinical and roentpen fe-itvirce, propno^ie and mor 
tilite Tlic opcratiNC prcK:ealure<; that % ere |Kr 
lormctl will Ik “lurv c\ ed and there will Ik ileKTibcd 
a oncstape tran'ipleiiral ojKntion for the thnncic 
\’anel\ of left eubpbremc ab'=<e''' It i"^ hoped that 
the acceptance of certain princi()le.s to lie 'ct forth 
conccminp earlier <li ipno^is and ojKrativc proce 
dure vail refult in eome nicieurc of reduction of 
the present da\ appalling mort ilit% of left sub 
phrenic abscess 

W \TOM\ 

Harnard s simple definition of subphrenic ab 
sccss IS one immeduitcK beneath ind m cont ict 
with the diaphragm is adhered to in this dis 
cussion A broad contact is imphcil Some authors 
include under suhphrenic abscess, lesions more or 
less rcmotcK relaleai to the diaphragm, for e\- 
ample, certain iiericholcca sue or perirenal sujipur 
aiions iKsions which incidentnllj touch the dii- 
phragm usualh do not ruse special diagnosis and 
thcrape problems which often arise in true sub 
diaphragmatic abscess, and their inclusion woukl 
confuse the issue Our discussion is confined to 
abscesses which ha\c their main cont ict with the 
under surface of the left leaf of the diaphragm 

From the Surpcil and aicUical Services and the Department 
of Laboratories The Mount Sinai Hospital Vew ^ ork 


1 rum the time of the btsic lontribulions cm- 
cerning ■'ubtlnphragm itic ibscess the anatomical 
stibdnision of tin spice bis been stressed The 
lift '-ubjibrenic spnet has hetn deliiicd in terms of 
It- rtlition to Iheliacr (‘'.ai) Die left coronare 
and triingul ir ligaments, the falciform ligaments 
Hid anlerO'-iiiKrior surface of the li\er limit the 
large left anttrosuiicnor inlnperitoncal space 
Die lift coroinri ind trnngulir ligaments, the 
|)ositri(>r surface of the left IoIk, and the gastro 
iiepitic piritone.ll fold confine the left posterior 
imrtpentiiiieal spice to the k'sser peritoneal ca\- 
it% Die hare irea comiiriMFs the suiicrior c,\lra 
jHnloiual /one Since the left anterior inferior 
sjiire is bordered ,ibo\c In the inferior surf ice nl 
tile liver, it should not be regarded ns the sub 
pbrtnic but as tlic left interior subbcjiatic, area 
In the ])ri«eneL of infection, anatomical dem irca- 
tionsmiv become indistinct I urtliermorc ina 
tomical botind iriis m i\ become distorted ind i 
topograiibic elassilic ition as i guide to opcnltvc 
procedures mav become usek'ss or even d ingerous 
\ccordmg to our studv of the cases the conven- 
tional division of the left subphrenic sjiacc into 
periheintic /ones is uns.iiisf ictorN in the iirescnce 
of supinintion \houl one h ilf of the left leaf of 
the diiphngm is in contact with the liver, the 
stomich and spleen oecupimg most of tlic re 
miming space It will he shown that ])erisi)Icnic 
and [Krigastnc abscesses m cont ict with the 
rlinphragm as hroadlj .as jicniiepalic abscesses 
comprise a jireponderancc of left subphrenic 
suiipunlions 

One fundamental anatomical difference bc- 
ivveKn left and rigfit subjihrcmc abscess should be 
emphisi/ed On the right side the hver, i solid 
organ, not onlj occujnes the entire spice hut is 
reiativelv immobile and ancliorcd m Us hare irea 
In fibrous structures, the ven i cava and Us hep i- 
tic tributaries Rj wa> of contrast the left lobe of 
the liver occupies less than half of the left sub- 
phreme space and is slung from the panctes 
pcnloneal folds Tlie otlicr peritoncalizcd sliaic- 
lurcs of the left subphrenic space (spleen, stom- 
ach, colon) arc cv en more mobile 1 bus, the right 
lobe of the liver tends to lock up a right subphrenic 
abscess whereas the organs bordering a left sided 
lesion arc readily displaceable by an expanding 
suppurative lesion 
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nbp^rrab: cbprnt, CD0T>bcti«it «rpc>^ 
nt]»uidpimu»Uia Fdauin nbpolruapmp^ 
Uu« Ttt grmtWtrtarygiLarBiib* bccM^c 

prawpnaiikB IDWaM^U. 

EnoLOo\ Axo r\ruoanrEXU 
Ul Wfl fijbpfamUc «bvnM la our ■rrtes «m 
McmdAr^ t lam-Abdooiiul mpfwndre (od. 
Dtmrt citentKxj oi lufrct^ Iraat rtoAiy orgtaju 
wub^io tlK moit frrqocQt Btode oTtpread ini 
the felt cabphrenfe tcnce. Tncti Used by cnnn 
fetkn tb»e or ndiuJ pomfeoc chanoeb ertewlnJ 
frtn the ndmary- Kippunli t focus dther inU* 
pefitcueaU) or eHraperilooe^ In jo ol 0» 33 
cues. Lvmphatfc erteniwo occuired In s ti- 
itioce*, foDo^iat snpeodectocnr sod pehic sop- 
pmtkci, and vu Inus u mfreqsenC raechutbm 
of dtormlnstioci. There f ooe io<aoce in «hkb 
tlv etiofog} ranainj unknown From the hbKny 
a poatibfe mtestina) ■ouree nB> be poatulsted. 
The pstfeat t progress has been astfeUctocy tod 
ibe aoorce fd InfectioQ au\ neecr be determined. 
In this ccnnectloo It ihculd be noted that (here 
irert a cases to this series In vhich the rtWow 
vu not dbdeaed antH moathi after tbe soIk 
pbmik abscess ns draioed. 

Tbe moat frejoent rinjtic source ol Inlectkai 
«u Ihestotmch orduodenam ( teases) InSof 
these ^cucsihcfesioowuspmortiiooslutttcd 
cn the n|fe side. In the 5 retrahdng cases tbe 
fesKn m in the fondal portion oi tbe stomadi 
(left opper quadrant) I all there enrted per 
forstics either erf PqXfe oker or malignant 


tnaw^ erf an tnastomods fcncmin* jpnrr 

.brauo of U» Irit opfCT 
menrfing fait tbe sub<fiaptragTnauc space ere 
eocOTulestd la 18 cases (pi per ttnl). ^ etW 
ogy tn 3 cases m ipfenecioav Inooesh^ 
Iona Kihsetroent t epfenenoni) fee Imam*: 

X iOT of the spleen becatne InJecteA In tie 
r tratona to the capsule of tb; panertu 
daring tpfcnecUrm, fnr thromboevtoperde fmi 
I»ia rtsnlled In pancralk nemais trri tic 
accn m ab tlnn of the pamletit auttiveed aaterW 
beoenth the dbphn^^ 
liha been asserted that the njbptmric spare 

map be landed dfaectlp be the Wsatogmaas 
roQi (n) This wu not eoctmlered in oar 
aerfe*. llcmettr there au groop erf 4 cases erf 
tnefirect la\aslon b% way orf p^mtfeo of b*1i 
sutic absceascs 0/ the spleen. la some of tiev 
cues the sounc was a polmoaary sbveis with 
ctanpbcaViDgsuppuiUiTeplifeUth. TVre ssno 
evidence of d Erect ertouiaa of [nfectlaa sernH lie 
dbphngm la these cues Arefalbald tfc s c E flj e d Ov 
csrrptlcma] btsunce erf suprx&jpfaragmtic 
empytma which perf or ated t^ lUaphrtgm lo 
mvade tbe solnhmilc spur Tbere ppean I be 
botljtlle)iatincaJkD.bo*<aeT kr the briid that 
S per cent of left ana rieht wbphimir absetMes 
can foOo* mpterm with rHnagrwde Iregilatlr 
gravlutlan due In hkebed hilar hasphatlcs (S) 
^hhager with racQo-cipaqne material, It Etro by 
cannine ln)eetkct, and others baw de^mt^ttated 
free anastoeaWog lymph channels frotn the loarr 
abdoeninal espua t the Gstr and tobobfealc 
spares throegh the duphragm I the isrdlastlBaJ 
and deep cervical hiDpii nodes. Koettnerdenw 
strated eTlnJsl^c fyrnptatic rhsnnris m the dia 
phragm, but reverse flow from sritiin Ibe ihosa 
lo Ibe WradiaphjagiQatk areas was never ootriL 
ClaxV Infected iJyes lain ibe medusliinna and 
wu Einable I dlwiTB relrogiade lymphatic seep- 
age lb nwgfa the dlapfaiagm. 

Injected retruperitooeal arnwa silEuted la li* 
left upper qaadram wu the cause 0/ sobptieiiic 
abacesa in several Instances. A dlstinciiTe cJIi ^l 
pKtoie I be noted ibortli daiaclerbts ihe-e 
cases. 

Refereoce has already been made t the sIe^ 
butance of left wbphrenlc abscess loOow^ fell 
renal t berculoris. OnK after a period of 
mooths ( t the ifane of nephrectEsm) was 
etiotoe} pr o ve d t hare been a perfoeitloo erf Ibe 
soperte pole of the tubercnlcns lidaev 

Left nbphmuc abscess followed soppanooi 
orf the bfllary tract in cases. Ifl 
direct crtfta io o Irotn perforated chcdangduc 
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Fig 2 Roentgenogram of same patient in the upnght 
position, taken on the same day The mass which was 
made bv the subphrenic abscess is to be seen through the 
gastric bubble 

liver abscess into the anterosupenor perihepat- 
ic space, and in the other one gravitation of 
infected hile from perforation of the gall bladder 
into the laterosplemc aspect of the subphrenic 
area 

Pelvic suppuration was the etiology in 2 cases 
Barnard and Carter have emphasized a left intra- 
pentoneal paravertebral pathway from the pelvis 
to the left anterior subdiaphragmatic space In 
our cases the suppurative tract extended from the 
pelvis over the left sacral promontory in the retro- 
pentoneum along the ihopsoas, to reach the left 
diaphragm extraperitoneaUy 

A study of the cases in this series establishes the 
fact that there are no pre-existing specific path- 
ways of infection to the left subphrenic space and 
that suppuration beneath the left diaphragm is 
contingent upon direct extension from regional 
areas in most cases Thus, from the viewpomt of 
etiology and pathogenesis, emphasis is to be placed 
on subphrenic abscess as a problem requiring 
individual surgical approach in individual cases 
and not operative drainage in accordance with 1 
act plan In connection with diagnosis, the high 
incidence of left-sided subphrenic abscess whicli 
has been derived from right-sided perforations 
of stomach or duodenum is vorthv of sjaecial 

comment 



Fig 3 Lateral view The forward displacement of the 
stomach is notew orthy The outline of the multilocular sub 
phrenic abscess is seen through gastnc flmd le\ el Patient 
recovered after one stage transdiaphragmatic drainage 

PATHOLOGV 

The differences in the anatomy of the nght and 
left subphremc spaces, referred to at the outset, 
account largely for the differences in pathology 
On the right side an abscess beneath the nght dia- 
phragm cannot readily expand against the massive 
and relatively immobile right lobe of the liver, and 
therefore tends to enlarge by elevation of the 
diaphragm Elevation of the right diaphragm has 
thus become a fairly constant phenomenon and 
perforation of the diaphragm a relatively common 
occurrence (3, 28) As the diaphragm becomes 
displaced or balloons upward, contact between the 
abscess and the thoracic parietes is prone to occur 
The simple anatomical configu ration of the nght 
subphrenic space leads to a simple monolocular 
abscess in most cases 

The foregoing features of right subphremc ab- 
scess are mentioned for purposes of contrast with 
left sided lesions The limiting abdominal organs, 
vaned in form and mobile in attachment to the 
panetes, are displaced as the mass ex-pands The 
left lobe of the liver is a decidedly less resistant 
structure than the nght Thus, elevation of the 
left leaf of the diaphragm is not to be anticipated 
as a constant or early phenomenon As a coroUarv 
supradiaphragmatic invasion vath or without per- 
foration IS not common The feature of the path 
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oJogj wUch b of pratot cOrtkal Importance h 
the peat %-ariatk*i In ti» rhape, JocatJoo, aod 

kicoutioaofldtKibdkpluiptaUcabMrm. r^ff i 

abtcHa »w»gif> aa iodn-Mual coofipirilko and 
die w\tHn the left *ibphrtidc aface The pro- 
fnce of hoJlow aa weU aa pajeo tb \Tiatom organa 
boQDdlog all but tbe roof of tbe kft iQbpbmik 
apace often resulta In a cootplei tnrgalar abacm 
carlly Tvhicli teoda to be itnoofocalar ool) at an 
eaih ftafe. Later h oay lau row around bo^ 
tbe lim and spleen, co m preaab\g and dbpbdns 
tbe atomadi ajKl bmd aod teeptnit alo^ ttic 
neritooeaJ lEpimenta to form an md^te mulil 
locnlar ca\-m Of tbe « caaei In Ihia terki fa 
ahicb tbe detaUa are known, tbe abecn had 
adraoced to tbeatage of moltOocularlty m fo-Tbe 
di£cnlt 7 or ocea signally even tbe ImpcanUOty of 
carped drainage of co^ Icftooi li apparent 
Tbe qoestloa of tbe preaeoce of ^ (ab) fa 
cabphrenlc abacm b of dlnlcal La^nrt. A flald 
fayd vaa observed fa i of tbe eaaea of 1^ sub- 
phretde alaceia In thia loies. Wesder and Jachea 
appear to ha e been tbe first t state that a tab- 
p]ueiiiesaacoatainIe|;ab<ceMaaiy folfawi perfor 
tUoQ of or into tbe beraei or tbe broocfakl tree. On 
t^atberhand Getewcud baa aaaerted a bacterial 
orisu Tbe left tobpbrenjc gu eenufafac 
a bs c ej a ea In our series rented from sastrouirs- 
dsAlperforatfae. Itoaybe ddedtbatcoounu&I 
cation wUb hoOov viaeos or a brotschus baa 
existed fa all |ai conufalrcg rigtit subphmilc 
bsce s acs in on rtpcrieivre. It b ^ forther Inter 
cft t not that ibere were a cases ol anaerohlc 
streptocDCCBS and \\ elcfa badQus isfertkD fa our 
aeries of kft subphreOK abscess and not one was 
gaa cootifalag kskn. 


CUMCAl TttTCXO 

On the baaia of l erk w of a vait Qtcrahire cn 
snbpfciTOic abacaa, Odtsoer described \ DTWS 
cf fahml manifesuuoaa. In tbe gyeat ma^tv of 
caaes pyrma with acronpam'faf Icococytosu ta 
the first ngn beginning from i days to t weeba 
after abdcamfaal sg pp nr atkip. Id a smaO ftvip 
the oQSrtissuddien and abrupt I17 » 3 ) ther« 
b a third seoafl group fharacterirvd by an e\ 
tretnd slow and faskBrnerofaboDf^i ^ M) 
Ttere ia a cooskletable nsensure of nniformlt) uj 
tbe primary cBmcaJ manl/estaitocs fa the jy cases 
of left mbphreni: abacesa. Tbe presenting syinp 
tomi were esaenUalW ihcae of the caiaatne sup- 
pcrall t («3» and Ure subpbrenk abweas as such 
could be regarded aa hanag rennioed aa>-ropto- 
malic for aeelca or erven roootlM OtUyfaycasea 
(ij per cent) was the devefapeneoial pCTsodappar 

ently laa y weeks and fa theae aS but tme 


aerc fanancet of (tee gastrolote^tbal rerioratV*! 

althgroaaseewgcfal the Bjbphrenfc area. TV 
evolntioo fa 75 per cent of the cawi «u dtVt so 
iDridfa ca or hditllncth-e that there *u an am 
age lapse of a month and a half iroca the faljbJ 
snppuratioc t tbe time of lerefnltiai cf tV sob- 
plumlc bscese, fa t faaUnces tbe faterval wa 
aafadcfinlteperfadofyean. Ihningile Uletrt 
period 110 CCDStant rrmptoon cr (ocahring ifm 
were present The picture of a vague Ilfae»aii^ 
ToaiaSae debO tv occasional fem and iDgbt 
kowcytoali. sogj^ed tbe po^OjCSiy of in area 
of Bot'^Htnuon cmipfkathg the ongfaal Wcu 
Emphaaia ihould be pLced opon thk fcng rn- 
feeblfag period becxnse the pro^usis of even ta 
iletpate and ibnfte openlloa for talyfireak 
abacesa ma> be grave abea pallcnla are firuHr 
operated opoo. 

Rapidly mountfag fever nsoally marked the 
tnnaitloo to the acthe phase (J ih sotghmk 
mbaceai. Tbe tanpmtn^ rising daily t loi or 
loj degrees and paraBded by tachycardia, wts 
the fad« cf the t tic stale fa 3 patkata. 

Dry egu^ pafafd tra thing, aod cnodaot left 
lower tboriM r*Jn am the most tre q neat rooH 
pbfau and when uBacrcenpafaed Iv thdoofaal 
syvptotDS pointed to the thoracic tm ef aub- 
puenlc barai. PhMkal ligcis rtfaniue to a kh 
sUed polcnoocpleuial fafiatiBBaloey pneess were 
present fa jg patktila, 78 per cnt. Emphrds 
ahonld be pla^ 00 the fact that there srere no 
accrmtpaQvmig abdornfaslsymptotna fa erne than 
ball tie cases fa ahkh iWacic nunl/ntadoDS 
cabled. 

1^1 upper abdocofaal mill, tenderacsi ousde 
SDoam, and tbdamiznl obterttloc coenpriatd an 
btfacolnaJ symplon coenpiei shkh cDfilngeished 
from the thonck (ubphrenlc group. Thh 
separate abdominal {ictn re was present, bos nrr 
oeJv fa few cases Tbe site of most Intenw piia 
aod tendenvfS proved to be Important In rercaJ 
fag tbe diBatloD of the bscesa. C om b to e d ab- 
dominal arid thoracic maul fcstatloeis were ebaerred 

fa j I per cent of the cases, fa aB iheWcowas 
eitensi\eand dvaaetd, aoasestfag that the coo- 
bmed picture b t be regarded as Uie itagt 

I 7 mstaacaof kft mlydirenk bsceasaWom- 
Inal t mefartiom were palpated in the kft upper 
quadrant. I y, the mtases were faflirrmat ay 
fa 4, malignant Gaatrofatestfaal roe ntgCBo - 
graphic stodies miTaled downwird <D<piafeiiieat 
of the colon arrd medial dHplaceroent of the ft env 
ach fa the Deopliatic group. It b said that fadnv 
tatloo without cfispbcaoent dararterbes tw 
faflarmnatorT group (a) fait fa l kast ta* case fa 
001 wnes there was coesslderaWe dispfacetnent « 
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organs, espeaally the stonoach, by au inflammatory 
lesion 

Speaal consideration should be given to the 
neoplasbc group m our senes All were retropen- 
toneal mahgnant tumors with secondary infection 
The dmical course of left subphremc abscess m 
these cases differed from the septic state and 
acute history of the subphremc abscess associated 
with a palpable inflammatory mass There was a 
penod of weakness, dull upper abdominal pam, 
a sensation of fullness, and partial colomc or 
gastnc obstruction Thoraac manifestations 
were minimal The chnical picture was that of 
progressive asthema with madental fever A 
hyperacute picture occurred 12 hours before oper- 
ation m one case m which there was perforation 
of the stomach due to direct mvasion by the 
neoplasm 

Referred shoulder pam is held umversally to be 
a constant symptom of suppuration beneath the 
diaphragm The supradiaphragmatic pleura, the 
central portions of the diaphragm, the subphremc 
pentoneum, and possibly the superior surface of 
the hver are reported to be mnervated by the 
sensory fibers of the same metamere as the shoul- 
der (23) Carter (4) stated that shoulder pam 
was more frequent m left than m right subphremc 
abscess Pronounced shoulder pam was present 
only m 6 of our cases In each instance there was 
an abscess deep under the dome of the left dia- 
phragm The latter was paretic m 3 patients, but 
freely mobile m the 3 others 

An elevated, paralyzed diaphragm, rarely ab- 
sent m nght subphremc abscess, was demon- 
strable only in 18 of 30 cases (60 per cent) of left 
subphremc abscess The pathology of left sub- 
phrenic abscess accounts for the vanable response 
of the left diaphragm The surgical importance 
of an elevated left diaphragm warrants special 
consideration of this feature despite its mconstant 
occurrence In the first place, paresis of the dia- 
phragm was usually noted before its elevation 
Second, the nse of the diaphragm m left sub- 
phtemc abscess may be masked, m the customary 
posteroantenor film, by supradiaphragmatic 
effusion It should be noted that lateral and 
obhque views may resolve difificulbes m interpre- 
tation Careful study of roentgenograms may offer 
tte only basis for the correct diagnosis as well as 
*or a precise surgical approach to a left subphremc 
abscess of the thoraac type Varymg degrees of 
pleural effusion so overshadowed the diaphragm 
'u 7 instances that its position was completely 
masked despite repeated roentgenographs In 
some cases it may be necessary to asce^in the 
relationship between stomach and diaphragm by 


the admmistration of medication producing gas 
in the stomach (Seidhtz powder, bicarbonate of 
soda) 

It has been assumed by some that large, left 
perirenal abscesses are accompamed by a raised 
diaphragm Sixty-five permephntic abscesses 
from the records of the Mount Smai Hospital 
were studied m this connection An elevated par- 
alyzed diaphragm was discovered in a smgle m- 
stance, a 9 year old child with an enormous 
suprarenal permephntic abscess It is of interest 
to note that elevation and paralysis of the dia- 
phragm were absent in this case until a late stage 
of supranephnc extension of the abscess 

As aheady indicated, a left subphremc gas- 
contaimng abscess denoted a senous factor, 
namely perforation of a hollow viscus, or com- 
mumcation with the bronchial tree (possibly 
under rare circumstances the existence of gas- 
formmg orgamsms) The flmd level, separate 
from the stomach bubble, was demonstrable 
roentgenologically m 3 patients In connection 
with the significance of subdiaphragmatic gas is 
the fact that fluid levels often can be visualized m 
the subphremc spaces for 2 weeks after laparo- 
tomy 

^ DUGNOSIS 

Accordmg to the features of left subphremc 
abscess which we have described, it is evident that 
the diagnosis of suppuration beneath the left dia- 
phragm may be difficult or even impossible Thus 
a significant febrile response referable to infection 
was absent m 31 per cent of our cases Thoracic 
features were lackmg m 25 per cent Suggestive 
upper abdommal mamfestations were wantmg in 
56 per cent A thoraacoabdommal symptom com- 
plex was lackmg m two-thirds of the group 
Shoulder pam was noted only m 6 cases Paresis 
and elevation of the left diaphragm was visualized 
roentgenographically in only 60 per cent of all 
cases In the light of these inconstant climcal and 
X-ray findmgs, exploratory aspiration of the left 
subphremc space obviously assumes great impor- 
tance There are two dangers assoaated with 
exploratory aspiration One is that of pleural con- 
tammation and the other of delay in surgical 
exploration attendant upon negative aspiration 
Pus was encountered on exploratory aspiration m 
14 of 17 cases which otheruTse were puzzlmg as to 
diagnosis Pleural contanunation ffid not occur 
after aspiration m any of the cases Aspiration 
was usually undertaken m the operatmg room, 
and the needle was left in situ as a gmde for the 
surgical approach after pus was located It is 
necessary to emphasize that negaUve aspiration 
does not negate pus In 2 mstances necropsy re- 
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manifestations The separation of pleural adhe- 
sions at the second stage operation resulted in 
pleural contamination in almost all the cases 
According to our study of the results of the two 
stage transpleural transdiaphragmatic operation 
this operation should not be employed for left 
subphremc abscess 

A transthoraac subplenral drainage was per- 
formed m 5 cases with satisfactory immediate 
results In 2 additional cases the pleura was 
entered at the bottom of the costophrenic smus, 
sutured, and traversed in a one stage drainage 
with satisfactory result Thus, a subpleural ap- 
proach through the bed of or below the 12th nb 
was adequate for dramage in the cases in which it 
wasemplojed Emphasis should be placed on the 
fact that the operation was chosen only when the 
evidence indicated that the abscess could be 
directly approached at the level of the 12 th nb 
There can be added a case which properly belongs 
here, one m which a subphremc abscess situated 
retropentoneaUy was satisfactorily dramed by a 
simple lumbar inasion 

A one stage transthoraac transpleural dramage 
of left subplnenic abscess of the thoraac type was 
performed m 9 cases with satisfactory immediate 
results m 8 cases Empyema occurred postopera- 
tively in only i case m which the techmc to be 
described was employed As compared with the 
prenous group emphasis should be placed here on 
the fact that the operation was chosen only when 
the evidence mdicated that the abscess was pomt- 
ing thoraacaUy 

Drainage was found to have been madequate m 
the few instances in which transperitoneal opera- 
tions for subphremc abscess were employed, but 
conclusions cannot be drawn from this small 
senes of cases 

From the foregomg it is clear that there is a 
definite relationship of the operation to the imme- 
diate result regardless of the fact that the ultimate 
prognosis is poor in many cases of left subphremc 
abscess There are 2 satisfactory procedures and 
the choice should be based on the direction in 
which the abscess pomts To follow slavish!}’’ 
cither method regar^ess of the site of the abscess 
IS illogical Concermng the approach via the 
twelfth nb, attention should be called to the fact 
that the pleural space can be easily entered at this 
J^cl unless it has been sealed off by inflammation 
danger lies not in traversmg the open pleura, 
but m not recognizing free pleural entrj or in 
■gnonng shght pleural entry As will be shown, the 
pleural space can be sealed o 5 safelj in a one stage 
opieration but an madvertent (or dehberate) entry 
not adequatelj shut off maj (and probablj ’will) 
result in a fulminating empyema 


ONE STAGE TRANSPLEDEAI. TRANSDIAPHRAG- 
MATIC DRAINAGE OF LEFT SUBFURENIC 
ABSCESS 

In View of the immediate good results of one 
stage transpleural operations in this senes, partic- 
ular consideration should be given to technique 
Although the pnnaples apply with equal force to a 
nght-sided subphremc operation, the speaal fea- 
tures of the left-sided lesion make imperative a 
meticulous attention to details Alethods of 
transpleural drainage which have been desenbed 
by Trendelenburg, Elsberg, Lockwood, and 
McWhorter, do not provide a suffiaently com- 
plete sealmg of the free pleural space In the 
following technique we wish to place speaal em- 
phasis on the double tier of sutures between 
diaphragm and thoracic panetes The thoraac 
approach is made over the assumed site at which 
the abscess is nearest the thoracic panetes This 
usually proves to be the 7th or 8th nb m the 
antenor or rmdaxillary region A hberal section of 
the selected nb is subpenosteally exased The 
pleural space usually situated immediately above 
the costophrenic sinus is traversed If the space is 
free, the exposed diaphragm is drawn mto the 
wound The diaphragm is sutured securely by 
chroimc gut to the musculature bordenng the 
thoraac masion The sutures are placed in an 
upper and lower row By means of these futures, 
the free pleural space is entirely shut off except at 
the antenor and postenor hmits where the nb 
ends are situated The next step is the incision of 
the diaphragm between the two rows of sutures 
The diaphragm is incised and the cut margins are 
grasped and drawn up over the first tier of sutures 
ParUcular pains are to be taken to shut off the 
exposed pleural surfaces at the cut ends of the nb 
at the antenor and postenor limits of the expo- 
sure A second tier of sutures is now placed be- 
tween the cut margins of the diaphragm and the 
musculature of the thoraac panetes, thus approxi- 
matmg the diaphragm to the chest wall over the 
first tier When these sutures are tied, the nb ends 
are completely covered and the pleurd space com- 
pletely shut off If pus should escape at the time 
of the mosion through the diaphragm, prompt 
drawmg up of the margms of the inased dia- 
phragm suffices to prevent sigmficant infection of 
the pleural space Nevertheless, the suture hne 
should be adequately covered by a nng of iodo- 
form gauze before preceding with the evacuation 
of the subphremc abscess The masion in the 
diaphragm should be fully adequate as a pathnav 
for thorough visualization and drainage of all the 
mfected areas The operaUon can be regarded as 
complete only after a mde openmg and tampon- 
ade of all collections of nus hn\ e tippn 
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THE MANAGEMENT OF ABNORMAL VAGINAL BLEEDING 


H J STANDER, MD,FACS,CT JAVERT, M D , and K KUDER, M D , 

New York, New York 


ABNORMAL vaginal bleeding is a gjme- 
/\ cological complaint frequently encoun- 
\ tered by the general prachtioner All 
X V age groups are represented, from before 
puberty, through the reproductive cycle, at the 
menopause, and m the postchmactenc penod 
The average phjmiaan often undertakes the 
management of such bleeding as an office proce- 
dure, and after a period of time often sends the 
pabent to a hospital Over 40 per cent of 8,216 
patients admitted to the gynecological service of 
the "Womin’s Chnic of the New York Hospital 
had a history of abnormal vaginal bleedmg, while 
m approximately half of these menorrhagia and 
metrorrhagia constituted the chief complaint 
The actual loss of blood over long penods of time, 
the assoaated weakness and debdity, the mcon- 
vemence to the patient of increased and continued 
flow, as well as the danger of an underlying mahg- 
nancy, make such abnormal bleeding a most 
important problem 

The causes of abnormal bleeding are numerous 
and have been given repeatedly m the hterature 
Included are myomas, polyps, ovanan tumors, 
cervical and vaginal erosions and tumors, car- 
cmoma, and the gestational states includmg 
ectopic pregnancy and abortion 
The relative frequency of occurrence of the 
causes of bleedmg vanes markedly with the age 
groups Shortly after birth, withdrawal of the 
maternal estrogens may cause vaginal bleedmg 
m the offsprmg, while dunng the first decade of 
hfe ovanan tumors are the predominant cause, 
tumors of the pituitary, adrenal and pineal com- 
ing next in order of frequency Only very rarely 
do we encounter mahgnancy of the gemtal tract 
in mfancy and childhood Dunng the second 
decade, or penod of sex development, endocnne 
imbalance assumes first importance, to be fol- 
lowed by inflammatory lesions, and occasionally 
by bemgn ovanan tumors Myomas and mahg- 
nant tumors are almost too rare to be mentioned 
m this age group In the childbeanng penod, 
gestabon, pelvic inflammatory disease, myomas, 
cysts of the ovary, endocnne disturbances and 
mahgnant growths of the gemtal tract, con- 
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sbtute the order of incidence In the fifth and 
sixth decades of life, menopausal bleedmg and 
mahgnant growths are the outstandmg causes 
Carcinoma of the cervix is particularly prevalent 
m the fifth and carcmoma of the body of the 
uterus in the sixth decades After the age of 
SLxty, mahgnancy and bemgn polyps are the out- 
standing causes, with carcmoma of the cervix, 
corpus uten or ovanes to be kept m mind Gran- 
ulosa cell tumor of the ovary may preapitate 
bleeding, as do also atrophic vaginitis or inflam- 
mation 

It is quite apparent, then, because of the 
vanety of etiological factors, that in all cases of 
abnormal bleedmg a thorough search for the 
cause must precede any and every attempt at 
treatment With the development and growth of 
"endocnne clmics” m virtuafly aU departments 
and specialties of medicme it has become more 
and more evident, dunng the past ten years, that 
this all important prerequisite of thorough exam- 
mation, mcludmg pelvic exarmnation by a com- 
petent gynecologist, and whenever mdicated 
vaginal smears, biopsy or curettage, is not fol- 
lowed How often these days do we not see women 
who had had all types of mdiscnmmate “endo- 
crme therapy,” without a correct diagnosis of 
the cause of the bleedmg? It is our opmion that 
before reliance is placed wholly on pregnandiol 
excretion values and the quantitative results for 
estrogen and pituitary hormone levels, orgamc 
causes of bleedmg mtist be ehmmated Unfor- 
tunately, the urme and blood determmations for 
the vanous hormones are as yet not of suffiaent 
practical value to indicate the proper treatment 
in the majonty of cases 

A careful history of the character and amount 
of bleedmg, thorough pelvic examination, under 
anesthesia if necessary, visual mspection of the 
cervix, with biopsy if m the least suspicious, 
vaginal smears and examination of the endome- 
trium, by either biopsy or curettage, are our best 
means of estabhshmg a diagnosis By these 
methods, cervical and uterme pol3q)S, chronic 
cerviatis and endometntis, myoma uten, hyper- 
plasia of the endometnum, salpmgitis, cysts and 
tumors of the ovary, and mahgnant disease of 
the cervix and corpus may be diagnosed The 
treatment of each of these, with the possible ex- 
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maU^mocy tuTomas, pol]m|^ or hifiaataatiaQ 
arepremit. U taed in ihb QinHed aenae, hme 
ritWiJ blerdinf woahJ inebrde tbe frocm 
came nodetrmloeri, bTperpla^ aod tr 
lexular ibeddbg la Table 1, and tb^ afccnnt 
for 44 per cent ^ all tbe cam ol aboornul blecd- 
inc It may be advimhle. as we (ahi nnn tn/or 
oaticai, to Qidt era fnitoe tbe rae d tbb tenn. 
tod coQ^ It to tbe grotrp ol casmooknowo- 
Id Tabb n we have b xh jdcd nsder bmctlood 
bleedix* hypoplask and Irresular ibeikfiiif 
In only tl^UT over ooe-tblrd 9 iheae patiaiU 
wUb fnBCt£naJ bicedio*, was bjperphsla ol the 
eodacwtjbim foond at cf^mtioci, aldle bre^obr 
ol tbe odcnKtrlsni accoonted lor ks 
ttrfn ro per cent. Tbe (flagnoab was tmdrter 
nrioed b over half ol tbeae pstleBti. 

Tbe treatment ol tbe froaa palboic^Ical caam 
for bkr di'^t wBl cot be tBicuj ac d hi tbb paper 


It nnat be rtremd bowerw that do IreatuMt 
of abatxnal rajclnal bkedlot *«iW be tadre 
tmle* and tmtH a tborouth hnwlndii 
ol tbe patient has been made, benka u 
maBjnam inmon niJed faj or oot, 
tfw«dbJe,eiublbbeA 
U ibo sxnmhafii, metro irli aA. or nclr 


esaadnation, vaciiial imcin and endooitibl 
bkr^y mar rtrcal a h>pcTertTfci rondftiew. 
Ciantln* that Offanic artim are pot pmem, 
dfliutlon and CHrettAft sriB often effect a cwe. 
It U, ol coone, esKstkl that any tb)Tcld do 

fi cfa i o as shown by tbe basal metabolic rate be 
corrected. Tbb appOes liewbe to the body 
wdsbt and anemia. In whkb cam proper dktity 
measorei may be iodkated. Sboold dOatatJoD 
and enretu^ ollcn repeated, once or hrVt 
prove ol no arall, eodoorlae tbenpy may be 
tried. It b seldom tbst ntSo] tTBOmnt b 
batitnted xJ \ t i 

Frem Talde HI it b noted that in 94.1 pet tent 
d tbe patients wUb hyperplastic odaoetHnm, 

tbe opeWre treatnaent was minor icx dibu 
tioA and raretta^ Ic c« 3 y u per cent el these 
patiaits was a major epratfao pertenard, sod 
to toost ol tbrae tbe byporplada was a trmntiajy 
fiadhi^ This holds atwat eqosQy me for 1 m 
patiaa srbe ibowed hrefolu ibed&x d the 
e ndfme trlam. la tbe taalwty or 66.6 per enU 
ol oar lynecolctical patkots vitb aboemal 
bleeding, dOataUn and curetUge alone wu 7CT 
larroed FnTtbennore, a striUBt compansoQ b 
seen betveeo tbe organic and fonctJcRal 
tarn ndner cncaatlTe p te cedm es wm 
p e j f au j ^ hi aboot ball ol tbe former and io 9 o 
pa cent ol tbe hUer 

Not tafreqaenlly so rynecolotkal patheferr 
can be locmd to explam tbe pIcftJTng. Tni 
occurs, as ibci irn in Table I, In abotrt tj per cent 
d oar patients. These eases Bsoally Bare Ind 
hormonal nbstitnlkia tberam olten vhbent 
effect except perhaps s depiction at the patient 
financfi. It ibonld also ^ borne In nw tbit 
htpertenskft >er a may be as tcceiaory UeWt b 
abnormal terine bleedmj. It atecu dcslfible to 
acnsdniae certain known caases ol b fectfi ng dae 
where in the btmon body i e. skin jwpara 

TABU n. — CAtriE* or ruxcncrrAi 

BUEDtyO __ 

CsdrtfTBtacd ^1 J 

HlTin-'liiil fwJc»tlri«n O* JJ * 


Total 
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bleeding gums, and melena, and see if they can be 
used to explain certain cases of abnormal vaginal 
bleeding 

The reason for such a departure from the con- 
venhonal consideration of menorrhagia and metror- 
rhagia IS represented by a small but important 
nucleus of 20 pabents ivith uterine bleeding, rang- 
ing m age from 15 to 47 ^ ears of age These pa- 
bents were invesbgated from the standpoint of 
defiaencj in vitamins C and K There is no 
doubt as to the relabonship of these vitamins to 
the bleedmg and clotting mechanism Very little 
attenbon has been paid to mtamms in the litera- 
ture from the standpoint of utenne bleeding, 
probably because they have been overshadowed 
b) the endocnnes both theorebcallj and thera- 
peubcally 

Ihtamm C and prothrombin determinabons 
were performed on the 20 pabents and the results 
are shown in Table W The axerage amlue for 
\atamm C was o 43 nulhgrams, according to the 
Mindhn and Butler techmque (normal value, 
5-1 4 mgm ) The range vaned from 00 to i i 
iMigrams, mth 70 per cent of the pabents below 
the normal range of o 5 to i 2 rmlligrams The 
few cases with normal values invanably had a 
low prothrombin concentration, and vice versa 
The average prothrombm concentrabon in our 
20 patients was only 50 per cent of normal, it 
was below normal m 79 per cent In these deter- 
mmabons we employed the Warner, Bnnkhous, 
and Smith techmque by which normal pabents 
have a range of 70 to 100 per cent The majonty 
of our bleeding pabents were below the normal 
range 

VTiat r 61 e, if any, does a deficiency in vitaiiuns 
C and K play either separately or jointly m pro- 
duang abnormal vagmal bleeding m nonpregnant 
women? Knowledge of the state of the endome- 
tnum IS important, and every type of endome- 
tnum was represented in the 20 pabents as fol- 
lows prohferabve, 5, secretory, 7, hyperplasia, 6, 
and endometnbs, 2 Several had associated 
pathology such as myomas or polyps What is 
the basis for the bleeding in these pabents with 
evidence of hypovitaminosis C and K? 

Giedosz and Rychlik report that scorbutic 
guinea pigs do not develop ovanan follicles 

table ni —TREATMENT OF “FUNCTIONAL 

bleeding” 

Opcretioni Noo 

- Major Minor opcrttive 

Cftuies Per cent Per cent Per cent 

Undetermined 146 699 15 3 

Hypeiplasia endometnum S 9 94 r °° 

Irregular shedding ii 9 88 1 oo 


TABLE IV —INITIAL CURETTAGE AND SUBSE- 
QUENT TREATMENT AND COURSE IN 495 
PATIENTS WITH “FUNCTIONAL BLEEDING’’ 


Treatment or course 

Causes of Bleeding 

Num 

ber 

1 

Per 

cent 

Unde- 

ler 

mined 

HjTwr 

pluia 

1 

fneg 

ular 

shed 

ding 

One curettape or more 

153 

log 

31 

»83 

57 a 

CureUaRt and menopause 

S8 

33 

8 

7Q 

tS 9 

CurelURc and preRuanev 

25 ' 

is ! 

I 

44 

80 

CurcttaRC and endocrine tiicrapj 

3 

IQ : 

0 

33 1 

44 

CuretiaRc and radical therapy* 

24 

4^ ' 

a 

6- 1 

13 5 

Total 

*43 

230 

32 

40S 

QQ Q 


•PAlicnts o\cr 40 > car* oi age- 


Deficiency in vitamm C makes those present 
undergo atresia Normally, the corpus luteum 
contains large quantibes of vitamm C accordmg 
to both Ley and Vogt Biskind and Ghck ob- 
tained large quanbties of vitaimn C in the 
corporea lutea of cows and suggested that it was 
necessary for the formabon of progesterone 
Mendive and Deulofeu chscovered large amounts 
m the hjTpopbysis and thyroid gland However, 
there is not sufilcient e\ndence to jusbfy the 
theory that deficiencies m vitamm C can alter 
the hj'pophyseal-thyroid-ovanan relationship and 
so mirectly account for funcbonal bleeding It 
may perhaps play a more direct r 61 e on the spiral 
artenes of the endometrial glands allowmg bleed- 
ing to take place much as bleedmg gums, nose- 
bleeds, and skm bruising occur in patients with a 
deficiency in these vitamms 
The r 61 e of vitanun K in maintaining a sabs- 
factory prothrombm concentrabon is now well 
established The importance of prothrombm in 
the clottmg mechanism needs no discussion It 
IS conceivable that the onset of bleedmg pre- 
cipitated by a normal menstrual cycle might be 
prolonged or unusually heavy if an inadequate 
amount of prothrombm or vitamm C is not avail- 
able In tlus era of drug-counter eabng, with a 
half hour for lunch, the nutnbon of these women 
IS certainly below par Some of these patients 
also gave a history of using mmeral oil and obve 
oil Smgleton employed dehydrated young 
grasses for its vitamm K content m the treat- 
ment of menorrhagia with sabsfactory response 
His expenence together with our use of vitamms 
C and K seem to indicate that these vitamins 
have therapeutic value m this condibon 
The use of vitamms C and K was limited to 
the 20 pabents referred to Cevitamic acid, loo 
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TVBL* \ —TYPES or TXEATUEXT EWXOTED 
Df 372 PATIEXTS wmi ruxcnoiUL 
Btxnnso" 
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mIlQ|nQti daOy onOj tnd loo frthL-. ce&thoe- 
ter* ol ofixi^e jtJce were flven ontQ the TtUmin 
C Wd lo Hood wu BonuaL Vhwdn R vu 
glrcn bypodermtcallr tmtfl a MtUiaftocy pro- 
thrombto coocntiitton vu obtabed, to b« 
toBcml b7 onl adaiidAratkia of rltunia R. 
Tbe foOov-tq) renh* are a* follow* Of 8 «•»«*■ 
treated wlUi rluffib C and R faQowiof corettice 
6 were defiahdy t ropro ’re d . u thown fcfiow-op 
fx 3 to 15 moqtbi. Is * It b too tufy to deter 
odaerestut. ‘ntebosefichl raboof the antUi:* 
alocH b, d oQgm. to be borae b triad. Of tb* 
tmtnatd coetrri cues, 5 I mp r ov e d foQoviDf 
h7*tai Jcij ro cB eaqPT or radhuB, j were aot 1 b* 
prored, and la e It • too tufy to rtale retaH. 

Froo these npridcralkm. It woold appear that 
an accurate afid complete hworj tndaciog die- 
tary haUta, b oi (teat Iroportaoce. Aa stated, a 
carkol pehb examioallM b Impertdre ht addl- 
doQ to the geacnl phralOLl exambatiaa. ^lasy 
pnctltkneTi hesitate to csamlni* the female 
genhiBa because of su p p osed cotuiderstkn lor 
tbe patten t> whOe totoe postpoaa <»T»Ttitwriii«i 
while vaglaal Ueedhtf b presat. Sttch deby 
tTw«n« fortber blood aod the povfUQty that 
tbe padcot may not trtnra for czambiatloa. We 
tuTt DO beiitatfon fo namlnlnt tbe bleetOng 
patient oct the first rlrit tmless p a ef at PCY' b 
suspected. 

It has our poOcy to admit UeetBof pa 
tlenU to tbe bosphil for a dlnoostlc cnretu^ 
rejardleH of ajc or wtdedyliiE rr«eokifkal 
pithoL^ before loftitados mmkJ tmtmoDt. 
An occuloaaJ pittot with an obriooi tamer b 
iobjcrted to Uparotoow witboot tbe preOmlnay 
curettBft. Hewrver tite cDdometrbm b scnm 
in the operaring room before the abdotDen 
Is closed. 

Many patient* come to a* trom phyiidan* 
ifler nnswcarial ettempt* to correct the bleed- 


^ w^ hmaal fajectiocs « ma i-nr 
mudlatfciei, wtthnit a ptflmitmy crwtatt hir 
M been perfonned. Needlai to sir mar c< 
these bad a maOciant Deoptaas. Seth pnctkt 
csQDOt be coodecoocd too ttrooily 

la t93i we stodied *95 mtienu with hjactimiJ 
weeding W • hare omqJrted a folkiw-ap itadr 

CO these latlenu, iiri the t>T« ri treatment Witt 

tcsolts are pr tsai ttrL 

Fr«n Tanle IV It wQl bo noted that eror pi 

tlent had as bldal corettace, prlmuily ef cocne 
aa part of the db^aostic ptacedom. Tbereifte, 

a cerUln mimber per cent) pawed throosh 
an rznevcstfnl mencpansr Lp per cent had « 3 Z 
aemient petjna«T which wsa aahjolitedly <rf 
aiOTtance la effectfaf a core eodocria* ther 
spy was fhen to 4-4. per cent, and 13.5 per cent 
(am 40 years d aft) bad ncSol tmtont 
The rsitficsl treatment ctmabted of tlw lota 
cavitary admin btrattoa of radium, or Ly tt cw 
to^ or the Bse of x-a^ 

Tne ftfiow-op rtsehs b jyt of tbe 495 pitlests 
are shown in Table \ It wB] be seen thrt 
cnretta^ alone gave a core rate of 71 percent. 
The nnmbrr of patknU Utnttd with Uinuc n cs b 
too coal] to penult cf asv de&dte rnBchrion 
Tbe BnalJ perCTtafe of our mtlots treated with 
eadocrlaes b to be ezpblaed on the bojb of tbe 
eBsatbfactrry resnhi we obtained dorinf the 
early yor* of the peiod stodied t^jr to leyl 
lo UKW day* w* rdied primarily epoQ anleftriB-S 
and mraasev arise cxtracta. It U only fair 
tbemwe, to state that aa the amt pnpmtloe* 
(pr o eest er oce stObestrof, etc.) hars appeurd, 
on iooeasbig mnaber cf patients srhh hroctionil 
Weeding have received endocrine therapy Sb« 
a soAdent period of time has nW cbpwd 
for a frnal erahiatkxi oi oar od-resohs b m* 


la Table \T b gben the dbtrlbarilon tf pi 
tints Tc cri iiag one, two, three, or more ciret 
tagei. Ofsifni&aacsbthefactthitafirtiDalirT 
percentage d caret b effected after two or ereti 
tnallm after three or more cttrcUagei, as corn- 
pared with tbe resalli after one cnrettige, 71 per 
cent 

HyttmctoiBy b. Indeed, radical treotment for 
ahoormai vaginal bleedmg of the fonctlooal type. 
It fa B t cma iy to strwa tbe daaics, as weU u 
tbe seqnelae d such radical treatment, eipecwy 
In the waoan In her second or tHrd decade of Dfe. 


stnixur or TitAntEJfT or ruscmmi. 

Bixcoo.a 

CwrrOjf*. la the tiea ta en t of hacticBal tJe^ 
Isg the first step b CO ret ugc. Thb b esreatiiJ m 
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the diagnosis of the condition and is often fol- 
lowed by improvement, as shown in Tables V and 
VI Reviewmg 495 cases of functional bleeding 
which had occurred in our gynecological semce 
dunng 6 ^ years ending December 31, 1938, and 
followed up to March i, 1942, we find that curet- 
tage alone resulted in cure or definite improve- 
ment m 71 per cent Curettage plus other meth- 
ods of treatment gave improvement or cure in 
varying percentages, as outlined here The other 
metiiods of treatment mvolve the use of thjToid, 
snake venom, hormone, and ^^tamm adimnistra- 
tion, radiabon, and hj’sterectomj 

Thyroid There can be little doubt that a low 
basal rate is at times associated with utenne 
bleedmg, due to the close interrelationship of the 
vanous endocrine glands, pitmtary, thyroid, 
adrenals, and ovanes It is, therefore, emdenl 
that any hj'pofunction of the thjToid gland should 
be corrected 

Vitamins There is little doubt in our minds 
that a deficiency in \ntamins C and K plays a r 61 e 
m the production of excessive utenne bleeding in 
certain patients, in whom all other causes of bleed- 
mg are absent It may be that such a deficiency is 
at times operating in conjunction with a hormone 
imbalance It is advisable, therefore, that m such 
cases, m which the usual endocnne therapy fails, 
the blood levels C and prothrombin be deter- 
mmed Should a definite defiaency be present, 
an adequate supply of C and K, in the form of 
cevitamic aad (100 mgm daily), orange juice and 
synthetic K (from 5 to 50 mgm orally or intra- 
muscularly) be adrmnistered to the patient 

Snake venom Snake venom acts upon the 
walls of the arterioles, decreasing or controllmg 
bleeding in certain cases Moccasin venom in 
1 3000 dilution IS given subcutaneously daily m 
doses startmg with yi cubic centimeter and 
mcreasmg slowly to i cubic centimeter We have 
had many failures with this method, but do use 
It in certam cases m which other therapy fails 
The results are varymg, and do not permit a 
definite conclusion, although we may state that 
we have had improvement m some patients 
treated with snake venom, after previous failures 
with other types of therapy 

Radiation In our opmion, x-ray treatment 
should be used only in women beyond the child- 
beanng penod and m whom other forms of ther- 
8-py are of no avail It is not our practice to 
attempt to regulate menstruation in girls or young 
women by radiation, because of the uncertainty 
of the relationship between dosage and result 
Oo the other hand, Pemberton, as well as Eeene 
and Payne, reported good results m young women 


TABI^ VI —ONE TO EOUR YEAR FOLLOW-UP 
RESULTS AFTER CURETTAGE ONLY IN 283 
PATIENTS WITH “FUNCTIONAL BLEEDING” 


Number of 
curettages 

Number of patients 

Total 

Cured ^ 

Improved! 

Not 

improved 

t 

168 ' 

aa 

34 

234 


31 ' 

a 

IS 

4S 

3 or more 


I 

8 

11 

Toul 

aoi 1 

as 

S7 

383 

Per cent 

71 0 1 

88 

ao I 



With small dosages of radium, ranging from 200 
to 400 milligram hours We have hesitated to 
resort to this form of treatment m women not 
close to, or at, the menopause VTien we have 
used radiation, it has been confined to those past 
the childbearing penod and in dosage sufficient 
to cause cessation of ovanan function, usually 
1500 nulhgram hours of intracavitarj radium 
As shown m Table V, bleeding recurred in 3 
patients receiving radium If x-ray radiation is 
used for the production of permanent amenorrhea, 
the dosage is usually about 400 r through two 
portals, one suprapubic and one sacral We have 
not resorted to radiation of the pituitary gland 
for the control of functional bleeding 

Endocrine therapy There is evidence to support 
the conclusion that a hyperestnn condition or a 
deficiency of progesterone is assoaated with cer- 
tain cases of functional bleedmg, and thus there 
exists a rational basis for endocnne therapy m 
this condition 

This type of therapy may be bnefly grouped 
as follows (i) antenor pituitary extract, (2) 
chonomc gonadotropic hormones obtained from 
pregnancy unne and pregnant mares’ serum, 

(3) sex hormones, the estrogens and progesterone, 

(4) androgens 

Expenence with antenor pitmtary extracts is 
too liimted to allow any concrete statement at the 
present time A few authors, mcluding Sevenng- 
haus, Mayer, and others, have reported short 
senes of cases with encouragmg results Our own 
expfenence has been disappomting and at present 
we are not using these extracts The same may 
be said for pregnancy unne, or antmtnn-S, or 
foUutem There is also doubt m our rmnds as to 
the efficacy of pregnant mares’ serum 

The best results with endocnne therapy appear 
to have been obtamed with the female sex hor- 
mones, estrogen, and progesterone The natural 
estrogens (estrone, estnadol, estnol) and also 
the synthetic drug stilbestrol, and the corpus 



7*4 


SURCEK\ G^-KECOLOG\ AXD OBSTFITaCS 


latoim bormooe pr cu eiUi ' W j e hire bcw Q*ed tn 
cwnbinatioci ^ tome. wtiOe otbm rely nalnlv 
ontlieUlter Eatrogeni, or KilbeUrol tboe ULr 
wite hire b«a enqikjj^ ti we befcs'e mh- 
goLfedTy 

The comHoed therapy caodtti of a cootk of 
atrocen* (oIlCTred by prosatereoe, Tbe proct 
dnie ia general, fa to fttrt 6 or 7 dtyi tfter the 
cemtko of tJeeJmg with lo/oo to jq,ooo Into 
lalknaJ tmht (I U } of cstragen diQy for a 
period oS t weeti, titer wtddi pmoaterooe 
(s LIT) fa gfren dally for otto voh, or ootf 
bleeding ocoora. Thfa type of treatment, tap- 
portire (a character teacu to brlat iboot ttormal 
menrtniil cydet aod to cootrof the emjrin 
bleedlog It gnat be pofnted oot that the cwD' 
ttiual cyde fa oonnaQy falriv (mgnfai and tadt 
cyclic codocrioe tbmpy la nemy Inatancet 
would be moat loadvfaibtf cui ep t wfam ooedeab 
with e tcmlv T bieedbg (hiocttaaal) or 
menttinal IrrcYobLifay wUdi fa attodated with 
fterlEty 

Sereral recent repot t» have appeared m the 
ate of the oanhonnsQal drug ttOintrof In the 
ccntrol of ftmctlartal Ueedbr Pahwr la a atu^ 
of 31 patfenta, adrfaei 1 ntullgraffl of &th>’lftll 
b e ard daily foe 7 dayt, then 5 mQSms» daOv 
for 7 dayt. and thin tauOer anmod (0 3 bxib>) 
daily for le dayt, or aocQ bkedbr ftartx Seoe 
adroe oven dotes of tldi dng rives ora 
loner perlodi. Ue have had lu etpetmee with 
itilhesrTol hi the trcatsnt of friorrinnaT bleed- 
ing W e are at yet do< coorlnced that thfa form 
of therapy U devoid of aQ daoger 
We hare reUed more on progetterooc tre a tment 
la these of ertrogenlc (asovofatory) bterd- 
log. It fa oar practice t fire $ sdn^ramt of 
pt og e Wln daDy for aereral dayt b efore the er 
paiod. Some catei re^Had to thfa therapy 
'Ifaere does not appear to be to&dent eridem 
at the preient time for the ae of aodrogent in 
tha treatment of fnoctlocal bfeedoig In the 
yoong woman- It ibouVi be ttilcd, bowvrw 
th-it Geifl and hit arworkcr* report favorable 
resohs fa fairly large tmes of catea. The effects 
of the aodrogess are doe to thrir ftoppfag or 
ovnridfag of OTiriaQ fnacdoo, and to the danger 
of vMHratlon ihoold be borne fa mbd- 
coxetmon 

I A definite Hu grv-afa at to the ante of 
nterfne Weeding fa cmeotial to proper tre at ment- 
3 A com^c hfatocy, tboroort idiyiical 
rramlMtioo (lochidfag jarfric en m l n a tfan aod 
Tfaaaliiatioo of the Cffvti) vaginal tmeara, aod 


ewkaaetrial Uopry w enreUage are ewmtfa] to 
arcs rate dfarnoRt. 

3. \T t a min C and K detenniaatiaoa mar 
nsTsl mailed defidetjdci whfch fa crrtalo earn 
of Bodctermlned etWogy mar be remoosWe 
for the exccMve bWiflng 
t- A bate! mettboOc rate determinatioo hbv 
I ndicate hjTwthyToidfain, which CUwW may te 
linked wfti the etiology of the blee^ag. 

5. Prow treatment nm« be tHrerted to tie 
caote of iW bleedfag. If that fa atabiahtiL Cer 
Yfcal erodoni, polyps, mynesaa, grnJul BaDgiant 
ritjwiha, aod pcJrt fafecUai imm be treated, If 
ionfid to be the caote of the bleedfag. 

6 . If d ffi d eog ’ of thyroid teeretioo cr of 
vitamiot C aod K fa pveaent, ihcH imift be cor 
reeled. 

7 In functfaoai bleecfing depen d ent npon hy 
penstrln condllicia, flukerfae therapy eltbcr 
co mpfanental cycQc Irratmcnt (ettrogera aod 
ptogestcrooe') or progesterone fa factet^ 
ft. In the contra W fnactfonal Uecdleg, r^n 
rioo therapy ihoold be ict e i ie d fer the wooian 
past the chudbeaifag period (40 years of age) 

9. HysieTTCtocuy thoold be oer Lut reaort fa 
the trealemt of ftotctfanaJ WrctSng and, Ele 
niSadoa, nscdcalyfatbecildagtonpefseciea. 

la It tbodd be berae fa afad llat the BCD' 
tmal cyde may be, aermaOy iritelnTnlaraad 
also that ao-taOrd '‘fanetkcaJ Ueedfag^ may le 
trif UmiterL 

II The roDlfae ate of eadocrine prepiantieni 
for the control of oterine blredfag, wfabool tn 
accorate diagnoait at t the caate of the bnoor 
rhage rannot be too atroogiy coedgnued. 
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ZINC PEROXIDE DRESSING FOR POSTOPERATIVE 
ANORECTAL WOUNDS 


CON AMORE V BURT, M D , F A C S , and EDWIN J PULASKI, M D , 

New York, New York 


O perations m the anal canal are 
i often radical and leave large raw sur- 
I faces False union of these surfaces 
tends to produce a stenotic condition 
of the anal canal Espeaally is this true when a 
radical operation is done for the removal of large 
internal hemorrhoids Our purpose, therefore, is 
to employ a postoperative dressmg which wiU pro- 
vide the maximum assistance in the management 


Iodoform gauze was first used Its only definite 
advantage is its deodorant property Its dis- 
advantages are pnnapally that it is imtating, it 
can cause superfiaal necrosis, it may cause pain, 
it produces an iodoform toximty in some patients, 
it adheres firmly to the wound and often causes 
oozmg and sometimes bleeding when it is re- 
moved Furthermore, this gauze has no proved 
appreciable bactenadal action Its use has been 


of these cases, particularly by reducmg the local ' discontinued because of these undesurable charac 
infection and the tendency to false umon of the tensUcs 


wound edges 

The id^ postoperative packing for the canal 
ought to possess the foUowmg characteristics It 
should not adhere to the raw surfaces, it should be 
easy to remove without causmg oozmg, bleeding, 
or pam due to its adherence to the raw surface, it 
should prevent the false umon of the raw surfaces 
not only because of its presence but by the deposi- 
tion of sohd particles, which will come away as the 
wound heals, it should not overdistend the anal 
canal, it should be astrmgent and, therefore, 
mildly hemostatic, and it should be antiseptic 
agamst the pathogens, espeaally the anaerobes 

In an earher publication, one of us (C V B ) de- 
scnbed the ambulatory operative treatment of 194 
selected cases of chronic fissure, crypUbs, hyper- 
trophied papdlae, simple uncomphcated fistulae of 
the anus, and smgle internal hemorrhoids operated 
upon imder prolonged local anesthesia m oil 
(neothesol, etc) The cases were analyzed with 
respect to reactions, comphcations, heahng time 
and the number of dressings, and the follow-up 
results were presented In Sie Vanderbilt Climc, 
Presbytenan Hospital, we have operated upon 430 
of these patients, and the safety and efficacy of 
this type of anesthesia have been confirmed 

The purpose of the present report is to analyze 
our results from the standpomt of the kinds of 
POTtoperative paclang which has been used in 
these ambulatory cases and to evaluate the use 
ot zmc peroxide for this purpose, based upon 
ohmcal expenence 

Three tj^ies of packing have been used lodo- 
lorm, plain gauze and plain gauze soaked in a 
suspension of zmc peroxide in plam water or 
salme 
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Plam gauze packing was then used, but it pro- 
duced, even in 24 hours, a malodorous condition 
which was unpleasant Furthermore, its removal 
occasionally left an oozing, bleeding surface Be- 
cause of these disadvantages, its use was dis- 
continued 

Meleney in 1935, m an especially fine piece of 
work, estabhshed the value of zmc peroxide m the 
management of certain hitherto uncontrollable 
anaerobic and microaerophihc mfections At the 
same time he suggested its use m operations in- 
volving the rectum Meleney states that zmc 
peroxide is not locally imtatmg to the tissues, or 
m any way toxic to the body as a whole, and that 
It may be safely used without any fear of toxic 
manifestations 

FoUowmg a prehmmary' tnal of zmc peroxide as 
a rectal packmg, we were so impress^ with its 
numerous advantages that we have instituted its 
use m all our rectal operations, both local and 
abdonunopenneal There is notably an absence of 
redness, sweUing, or other inflammatory reaction, 
and healthy granulations appear at an earlier 
period with this than with any other dressmg 
that we have used 

The pnncipal advantages of zmc peroxide 
packmg are that it does not adhere to the raw 
surface, it is ^y to remove, it does not become 
even shghUy foul, it is bactenadal espeaaUy for 
Ae anaerobes, it is mildly astnngent and hence 
helps to control oozmg, it prevents false umon not 
only by the presence of the packing itself, but 
subsequently by the deposit of sohd parUdes of 
^c peroxide over the raw surface This causes it 
to look gray for 3 or 4 days, after which clean, 
bnght red granulation tissue appears Heahng 
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mm to pcocTm a Uttk lutcr than vltli oOicr 
trpei <rf pacpn^ Eva llvoo^ vmeHi^ ip'itt t» 
puced cnrer tlw packing, iIm lioc perodde wick 
becTOja bard bet iHi dem not apjwar to 
be a obadYantage. 

Of the 4y» ambekloty case* ia wbkh oper a tloa 
*u dooe m tbe ^ aodeiiOt CHnk, PrcKnrtertan 
HcapUaJ ooder prokiDfed aomihab Is oQ (mo- 
tbcKil etc) we are f aeap itlng *51 coopanble 
caici. In which the 3 tvpa cf paclaag were med, 
aod whkh were fdloired to 3 mootha bevo ed tKs 
faeaHog time. 


TABLE 1- — C0»ABfl03t OT TinUEE TVFE* OT 
PAcrmo De *31 cases 
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It win be Boted that (he hetHog time b reduced 
la both group* ol cue* la wfaiu ebe perodde 
paekisg vu taed. Thla redaction, however tt 
more toatked la (he opendoo* for fisraiaa, la 
irfa^ titt dbmka vu freatcr COnlcBlIy ve 
were even more bapreeaed (he adraaUfe wbkb 
eiac pervdde psckloK pomiaed over other type*. 
It b far aopeiW to aaythfaif dae we bare oied. 
mrtknjarjj with refcreiioe to (be et» with which 
It b reoo ^ aod the bek of pab aod ocoisg 
af (sward. 

Sloe* the Domber of comporahle caae> In which 
zinc p ero rtd e wu taed U rather small, the ftalb- 
iV-»t cridence of ibartened hedlog time b not 
coEkdosive, bat it doe* m^tg e a t tbit dac psaride 
oaed a* a poatopsative dreadng la anorectal 
wa ig cry b ooe more detail In furjlcal teefanimie 
whlA may be of Importance In fortbs redwtni; 
the of womd healing and locreaafng the 
comfort of the patient. 

TEOonQcrr 

r«bdfw tfipfi>catU*4/M:pemM4 
In an cue* ol tnoremJ opentloo* wbetbs done 
mwW |n«r<l fpinal. Or general anestbesb b u 
loBow* 

The powds ba* bea pegriomly ttexubed >n « 
test tntP^ fitted with a cotton Hopper A ^5- 
deot quantity of tbb itsfle idnc perodde 

ujuallT f to3 tablemoonafnl, b placed In » KuD 

mtrtng SXcAt dbtffled wxls oc notmaJ 

nline b ilowly poored into the powds teemn- 


by Minin*, tmtil a Mnpcndxi b peeditcrd 
which b the wmbteocy of beaty oraB 

(^poastQ ApieceoftfachpbiapacyBtijtc. 

j8 la^ W b ioaked In tkbiiapetiikB tod 
foJded to I length of abort 3 Inebe*. Whh a ebb 
fercep miplni the Irte eid, the 

•erred tbrourt the anal canal wilbxi wiiSa* »p 

the cad to Kna a bcJboos citrnidty It b k 
phfed that It ctwo* the atbe raw mrface ul 
prrvat* any fabe adheske 0} tbe*e nrlns. 
^ padtln* motda Itaelf bto the anal canal and 
fifli any caritia cr crerirt*. but doe* not fwndnee 
aoy diacemfert, era If h berrm* dried ort and 
hard. \a*elh>e game placed over the packing and 
ratlre anal regtaa at the md of the cpentkn 
laidi t prevent dryinw which may can*e aoene 
bardmin* of the picL Tha pfab gaaie cov ere d 
by aiOmm-e atrapa to ezett pr a ao i e and heU the 
draateg la pba b applied. 


KWItraATTTt CA*I 

AU pacUng material b owally renwivc d at the 
oad of 14 horti and rarely b lepUced even b 
the caae of fistolaa. It may be kft In place for 4 
or $ days imti] gmnnlatkra bare foriaed-Me^ 
aer states that he ossaBy bare* the packing te 
u long u It vQl fUy op to 4 s j dayi to 
Imljs tu actMty of crganbms wi^ mr cooe 
down fren the rectna with the panbf alfuct 
feet*. FoSowlng the removal of the paoiBg. hot 
aha baihs art mnitQted twice a day coiQcnl oQ, 
b dmlnbterrd rvicea day andsath- 
artlc b giva 00 the night of the fir« pcaloperv 
ihw day followed the uert mcaxdBg by an mema 
If Dc cma ry The botoftaBzed poBenU are cBi- 
charged oc the yd to ytb poateperatire day dwbI- 
ly on the 41b. 

In abdccalooperiseal reaertioca, the motl tatb- 
factory pajrklng which wt hare eaed ha* been pre- 
pared soaking a large sbckmiaal bparcfooiy 
pad b so vp e ia faio of ibc ps oi irie perwder In 
ikonml laBne b tlw combletpcy of beary ota© 
(4 per csit) Thb pad b placed so that h fine* 
them tire rawiorfaceof the trwpehriccaThy Iw- 
low the Dcvperitoacal Door Tbeipare witUii the 
toe percolde pad b iho fiDed loenely with plala 
or Iodoform gauze which b parrialljr rsoored 00 
Ibe H or md pottoperative da By the ^ dar 
aO the pofUng Incbdbg the zinc pereawe pad 
b l aaw e d witbool any pib t» oozb& dnee the 
tbc psoa M e pad doe* not adhse to the raw mr 

ti/r* A grsvlih whits soiface remabs for 3 Of 4 

dayi, dw to the depodt of abe pertn 

id* partick* ors the ra* sorfart* la the owne 
of s w 3 days more, thb soiface mitcriilb dear' 
heahhy giannblioo* ppmr and hea ling pro- 
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[•‘■’■i j]/'’ Jtiorr titan (ollo'sMnp other 

i.,--5 1' faclinf' Chic p'c t '’(K int 'pc of 2 inc 
x iitifV p\rkn, in pcnenl, i*; tint it tm\ be 
kept n pi ire for (]''%>; intboiJt f)n«iiicinp n Inci 

1 vrn tho iph , in n rtmll number of 

n''", tbc lieiliii/ limr r n not •^ipmficantlt nllcrcri 
1, ll I- tr" n' -i ic peroxide ji id inp, clinicaJK it* 

- ' \ -oH u tipei ns n rect il dre'<ing xuupctt its 
fir'd of ti'efiili c<s 

CO .nt'sirjss 

I /me ]>eri \id( jnd iiip d<x-s not jiroduce an’, 
r If di/'cd or I'x. il toxic m-ntiifcstniions ^ 

/i ic jx roTule picl mp is 'eifc to uM; in nil ^ 


l}-pts of 'vnorcctnl Xiound"^, both hr-'l nnd ib- 
dominoperiner’l 

3 7 inc pcfoxu't p'>d np doe-- not adhere to 
the rtw ‘urnccs, nnd hence n east to remoxe 
nnd docs not prcKiurc ooiinp on its remox nl 

4 7 inc peroxide pndinp is hemostatic -“nd 
tends to rflucc the i>0'toi'critnc cnpillarv oozmp 

5 I also union of tlic riv. surlnces n presented 
b\ the dciensit of solid pnrticlc-^ of nne jH-roxidc 

RI I PRI NCUS 

ItlPr f V nnil Pr sir, Goukj J Syry Gjn end 
Ob t in’'', f'' 10 , 4 -ie';, 

Mru IS, lie xL •tnn burp iij?r loi 
Idem \'Ti J Nut' loit 41 No 0 
tdc"i Pcr^o-nl coirniunicalio 1 


BASAL BOD^ TEMPERATURE IN DISORDERS OF OVARIAN 
FUNCTION AND PREGNANCV 

PAii!ER, \LD SaA Fr*j\£i*cB, CiU/brala 


\ ride nportcd tlat tlw bual Sfcbc 14) ZoDnanD-Sfcbr (1040) ,ho otwnTd 

■turt of woCT f- hWV t f li nt tbal dBrinf prrpuocy tie hmJ toBprnturt b 

n*» and falh hi a rmlac cj- eiAhuly rtamaat and tlai djuin* tie amnwr 
r ODimpoadin^ to t« men- ri»ca aiaodatcd wlti hcUL' 


± a« cimwtrtl rl*» and taib bi a rernkc cj- eiAhuly rtamaat and tiat dniini tie ametwr 
dkaJ m ann er ODiretpondin* to tic men- /tea aaodated wlti hcUUoo, tieie acre 00 
itnaJ CTcle la low he wrote a|;aln 00 tie *ob- c>-cllc>J varialiom. Just before the omet td tie 
}ect. He CDofinBeo ab tarticT woA and coodadtd flrat meniea after tfaStiy bo«c^c^ tie leu- 

thatthefixkVrnrbeQ/tiebaaaJbodrlfflrperatnie peratare «ai found a*ain to be Uphaelc h ciar 

not onJ} indoted activity of the coepia hteum acter The aatber maA» om irf lie tem- 
bot wu actoallv caaaed in hs Iimctioo He oh- pentore cghts to detemloe the lecfth cJ the 
aeivtd the temperatare chaagci of one woran pcatmcpstr na l and famnenstTml p^am. Ik oi- 
thniufbotittheeBtlredTLrBtbaofprefDacQ Im- acrrtd that tie daraUao U the pm aen at ml 
mediately after tie onaet of prejnaoc> tie crnct piaae wa» iriathriy Independent U tie leetflh 
date of whidi «u incnm, t« tempCTtgie roae al tie mrastnial c)de, wieitas nvtiiKn- 


date of wiki «u incnm, tie tenmeratme roae al tie mrastnial nde, wieitas tl« pcwtnKn- 
rapKDy and remained at a h{|;h krel whi no for ftnal pfaaae varied doectly with lie kseth d t^ 
tim cy'dkal flocraatioai. Doriow the hat a meTLtlroaJ c\ ck. 

moBtii the tesrpemture ^mduallv Idl and began Kobenstein and Lbdak^ (*pi7) demoemrated 
to immne a fom tQggestjN'e of tie cy eB od a aialhtksJDy aiydfiant eor^tM between tie 

atiou of the oonprenant atate. doctnaDoes cf lie bwaaJ body tempentom and 

Upes exambiM the data p remoted la van de vi|bn] a)eaoi In 5 menatraa^ crtln olMemd la 
^ ew i mooognpi, Hamr and Crocieti (i^ja) eyoangadnhwomenwhiootpsTvaiDocmaily 
wee of tie oplsnc that the lathoc had c taa^ Robenatrip ( 937) ohaeved a constant rehtn 
itmted (t) aider mrcBal drcnotftaacea the bet een tie iMcat body tODfcratsfcs of tic 
ey^ (a rrgoiar is iu «a -e Cka ductoaUacia (a) mooth and tie characteriaUc oruhtfte snear. 
with the mcoopooK it ceaaa to appear tie CBAe and between tic higbest body temperatom ana 
be co mes Irregular and brit (u lotmer mailed lie characterictic pcemeostn^ uoear Ik om- 
czcnriion (jJ that ooder oertaln aiconoaf pby clodrd that tie Ump ci a tarc cjde waa aa trwK 
aktlogknl conditkoa tie oxUoU fiuctoiUooB wtwthy an Indkalor of ovarkn fonctloQ aa tie 
to appear bol U) that their reappcajance can be vajiMU inwar RubenatciQ ( ojq) node me d 
artlochOy Indaid bv ovarhn taifet tiospr tie buaJ body tempenlare cur'e for tie drtfc 
(5) the oTarhii cycle la presnniabl) rehted to tie tJoo of orulatioo In lie brvettintlim d ater ^v 
nenitnial cyde, but (6) menstnatioo b not a Tork ( ojS) tn reporting haaalwdy leiuietaliin 
Dcceas&ry coecoBiltaat of ovaiatloQ (of rather atncllca tor lie dttection of ovahtloo {wjbUdrfd 
more preoariy 0/ lie temperatare cvefc) liese tie temperature currci recorded dcriiig tie hat 
aotbcri observed lie loomfaig oral tnnperwtnrea menatnal cjde and onaet of pregnancy ib» 
of a j 6 year old -roman for i j conaecotWe n»- wocoen. He obam-ed that tie tetopenture dura* 
ftmal cydes ami foemd that rbythmlca] wave pregnancy remained high aa In the hft part of t^ 
Hkc floctmtksB o ccun ed coindbenlly with th* menatnaJ cycle and that tie letoptratmT couM 
cvenU of each cycle Tier amftmeted a axa- be nicd u a sign of pcegnancy before other iw1> 
porite cnrft by fniiBg tic obaetved temperaUirca odi of dIagDOtli were poBlhe. He reported lie 
fortbe rj cieks and in this manner determined ohaemtJon that o%Tilatlon aa weD u menatnu 
that the cydicaJ floctmlkna were real as wdJ aa tloo mav occur after cooceptloo begi» ID* 
tpmrtnL dlagncub cd early prescancy fa the w 

<±Iklrem «iKl w apparently made on tie baab dt^yx 

do not rchlUt cycDcal floctoatiofii of lie batri tendenresa and aobaetrueat drifrery date of ktm 
bodytanpertturefKkhinam* 3 sfidZoDii^ -amce tie ^ temperwioTt 

■tr ^ **** I- CDQipkte cycle after the dagwuH of pirgeaney 
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Fig I Basal body temperatures recorded by 35 womea dunng 130 normal menstrual cycles Note biphasic character 
of Mch curve The temperature is relatively low during the first half of the cycle and relatively high dunng the second 
half The “thermal shift” occurs at imdintermenstruum 


Palmer, following the appearance of a paper the cycle They were able to foretell quite ac- 
by Mocquot and Moncard (1938) on the presence curately the date of subsequent menstruation m 
of glycogen m the endometrium as a test of action women with irregular menses and thereby avoided 
of progesterone, pomted out that in all cases in domg repeated endometnal biopsies in order to 

which biopsies of the endometnum were made obtam a real premenstrual specimen Palmer 

before and after the “thermal shift” of the mid- and Devillers (6) checked the thermal effects of 

mtermenstrual portion of the basal body tern- sex hormones in women and observed that m 

perature curve of normally menstruating women, ovanectomized women who ran a nonfiuctuatmg 
mose performed before the shift showed no gly- basal body temperature curve the mjection of 5 
cogen while those performed after the shift milhgrams of estradiol benzoate produced a de- 
showed the presence of glycogen crease m temperature lastmg several days and 

Palmer and DeviUers (5) studied the basal that the mjection of 10 milhgrams of progesterone 
body temperatures m 75 women with gynecologi- produced an increase m basal body temperature 
cal complamts From their senes of abnormal for 2 days The injection of 10 milhgrams tes- 
individuals they were not able definitely to fix the tosterone propionate produced a transient drop 
b^te of ovulation by the temperature changes in temperature 

alone They did conclude, however, that the Rubenstein (10) favored the combmed use of 
penod of maximum fecundity corresponded with basal body temperatures and vaginal smears as a 
me time of rmmmal temperature They asso- techmque for the study of functional stenhty and 
ciated sjTnptoms of ovulation (pam, hemorrhage, claimed accuracy in detecting early pregnancy as 
leucorrhea, mastalgia, etc ) with this penod in great as with the use of the Fnedman pregnancy 






test. Tbe <iispw«h o{ esd)- f at g m ocy br toD' 
pcnture cnrrei io 8 paUinti uoswm of the 
^Ttrtwwf d pregnuKT' oeciaM of snstml Qom 
wo mofir mpd ty tbc nar r i i y of feUJ mem- 
bmses. 

Thta H ho been eftsbUtbed thst the baol 
body te tu p cj stnre of rejukrty menstrastiit 
w omep flortnsles rhythmicilly sod cydScsIb’ •“ 
thst the tkes tnd U£s sn sctuiUr broosht ahoat 
in ioiDe WSJ- by the sctfr^ erf the two types of 
honnow (estreceta *nd peogestapen*) ekborated 
by tbs OTSJT For lbs psjt yi yean we ha-re 
nse of tbe body te uq w ittur e in oar 
^neccicicicil endooioe chnlc in eases of mcn- 
d>*? rrtiT« aod steiflrty In flptre i are 
i the lodhrfdnal basal body tem persOOT 
QQUjaOy jocBStroatlcf women reoHtJed 
Tjo t'WT'pli- f rrvftttnial cydea. Tbe 
hsTS been rr ca iped acconfieg to tbe 
CT T ^ Altbo^ tbers an oct a tim a By 
filiation* In aa lodWdoalt tempeatnrs 


lecofd, tmy com on tbe chart eihfbfu a U- 
Usdeoo- Ihirlng the cstrin phase of 
oniisji aelWty the teca pera tme b rdatirely low 
and during tbs prew a tm yiase U is teiathfly 
ThCT is a fall La t em pe ra tare asso r fated 
w^ tbe onset of menstmalioo foDowed by a 
rfie In lejBpmtnie at apfsntiiiiatdy ihe mld- 
iat e n u e n strorgn. Tbe ds^ urupemtme leollcn 
of the aavs that oennaDy oaiari at mHinter 
metotmnB will sahseqaenth- be re/ened to a* 
the thermaJ AUl- . , . 

Fifwe 1 b a typical rtoxd of tha basal b^ 
temperatare of one lodhiJuil i curded W 9 
oxsecutiTt oonna] LueuiUiul cyclea. Hide tan- 
atiooa In tlw temperiturB are not id nmcierw* 
-when the record b csrrfafly kept lot 
peEbdf of time by tbe same Indrriiiial. Em prau * 
be laid on what constftntea a bssJ tenW 
atare record. Tha tempera tnre sbcnld 
at the tame rt"* etch motnlnf after a food infht • 
rest. It abould be taken by rcctmn inmwthateb 
opm awikaniog and before tha patfcnt jets cot 
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Fig ^ a Composite temperature curve constructed from all the temperatures re 
corded m Figpre i The first day of each cycle coincides Note the broad area covered 
on the graph by the rising temperature section of the curve b, Same as a except that 
the last day of each cycle coincides Note that the rising temperature section of the 
composite curve narrows down to a more uniform fitting of superimposed curves 


of bed It IS recommended that the thermometer 
be shaken down the night before to avoid the 
exertion accompanying this activity in the 
morning Wide vanations in the basal tempera- 
ture have not been observed m patients who 
take their temperature accordmg to instructions 
Failure to comply with such instructions may be 
detected by the recording of abnormally high 
temjieratures as well as extreme day to day vari- 
abons 

The data were anatyzed further by construct- 
ing a smgle composite curve for all the records 
m Figure i (Fig 3a) Separate composite curves 
for each group of cycles were first plotted so that 
the first day of each cx cle coincided regardless of 
the length of the cycles It was observed that the 
area on the graph comprised of the rising tem- 
perature sections of the curves vas broad and 


that good fittmg of curves was not obtamed by 
superimposing them in tins manner The sepa- 
rate composite curves were again plotted so that 
the last dav of each cycle comcided regardless of 
the length of the cycles (Fig 3b) Lmmg up the 
curx’es in this manner is justified by the following 
observ'ation— and serves to confirm the finding 
reported by others— that the progestm phase of 
ovanan activity is relatively constant and mde- 
pendent of the length of the menstrual cyxle 
Note that the area on the graph covered by the 
rising temperature section of the curves becomes 
narrower and more uniform There is good 
fitting of the composite cun^es when they are 
superimposed in this manner The relative con- 
stancy in the length of the high temperature 
phase has been observed m longer menstrual 
cycles, 35-162 days, and confirmed by the finding 
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Fir 10 Inhabition of ovulation in a patient with regularly occurnng menstrual cjcles and normal basal bodj tem- 
perature cun e. In this experiment dicthv Istilbestrol « as administered os shown in the figure beginning the 4t]i da> of the 
Tlie bleeding that occurred on Jul\ 27 was estrogen mthdrawal in tjqie The ovarian ejele beginnmg on June 27 
and terminating in ovulation and corpus lutcum function was 52 days in length 


actuitv only it was suspected that the caviim 
uten had not actually been entered A hy stero- 
salpingogram y\as obtained postmenstrually (Tig 
is) a marked narrowing of the utenne canal at 
about 6 centimeters from the external cervical os 
and a bicomate uterus yyere observ'cd in the \-ray 
film Following the procedure during tlie next 
premenstrual phase the patient was anesthetized 
and her utenne canal dilated The mid portion 
fo the uterus could then be sounded to a depth of 


8 centimeters and cither uterine horn to 10 cen- 
timeters A normal progestin phase cndometnal 
specimen yvas obtained at this time Thus the 
basal body temperature gave evidence of corpus 
lutcum activity tliat was not apparent from 
specimens obtained from the lower portion of 
the uterine canal 

Figure s is the persistently^ low basal body 
temperature record of a patient with a secondary 
amenorrhea of more than a year’s duration, 











Dontttl TMtaal feydragto^oQ ctmctalrmtkn (y> 
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membfanewmaatropWc. The hiclxr tempentaff 
vlthoot cycbal floctoalxco torbcated afaeree « 
oranan actjvit aimHar I the nrt teen In 
menopB ^ wnmeo The pitjcnf had oner n 
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hibited menopausal sjunploms, however, and 
according!} the amenorrhea was attnbuted to 
pnmar}' pituitarj' rather than pnmar} ovarian 
dj'sfimction 

Figure 7 IS a portion of the basal bod}’- tempera- 
ture record of a patient -with hirsutism, menstrual 
acles that vaned in length from to 6 months 
and stenht} The trvo cycles immediateh pre- 
cedmg the progestational cycle sho-wn in the figure 
were 162 daia and 42 da}s in length, respectively 
Each of these 2 prolonged c}cles vas character- 
wed by a terrmnal sustained temperature rise of 
appro-nmatel} 14 days An endometrial speci- 
men taken 22 da}-s before the end of the 162 day 
c}de showed estrin actonty, and a specimen 
taken 6 da}'s before the end of the 42 day c} cle 
showed progestm activity The patient was in- 
structed to obsen'e her temperature record for 
endence of her fertfle penod, as charactenzed by 
the thermal shift, at which time she should have 
intercourse on each of 3 or 4 consecutive days 
Her temperature vaned so irregularl} that this 
effort was made several tunes However, not 
until the advent of a sustained nse that occurred 
after December 27 did any signs or symptoms of 
pregnane} occur The date of onset of pregnancy 
was arbitrarily set at December 27 and will be 
checked subsequent!} by dates of quickemng and 
dehyer}' The diagnosis of pregnancy was con- 
firmed by a positive Fnedman test when, from 
the basal body temperature record, the men- 
strual period was 6 days overdue 

Figure 8 is the basal body temperature record 
of a patient of 15 years with menorrhagia of 
pubert}’- The irregulanty of cycles, fuU female 
sexual development, persistently low tempera- 
ture, and high vagmal acidity (pH of 4 4) led to 
the diagnosis of h}’perplasia of endometrium in 
the estnn phase The diagnosis was confirmed at 
the time of a dilatation and curettage by the 
findmg of “S-wiss cheese” hyperplasia of the 
endometrium 

Figure 9 IS the basal body temperature record 
of a normally menstruatmg woman in whom 
ovTilation and menstruation were delayed with 
dieth} Istilbestrol The estrogen was adrmmstered 
as shown in the figure A gradual -withdrawal of 
estrogen was effected by fct givmg large daily 
doses of the drug for 2 weeks followed by a sub- 
threshold dose of o r mdhgram daily for 10 days 
Thus a complete ovarian cycle of 54 days unm- 
terrupted by estrogen -withdrawal bleedmg was 
produced The patient had never before had an 
intermenstrual mterval of longer than 30 da} s 

Figure 10 IS the basal body temperature record 
of another normally menstruating woman m 



13 Hj-sterosalpmgogram of patient whose tempera- 
ture IS shown ID Figure 4 Note bicornate uterus and con 
stncUon of utenne canal at a pomt approximately 6 
centimeters from external ceriacal os 

w'hom oxnilation but not utenne bleedmg was 
dela}ed with diethylstdbestrol Contrasted to 
the previous case, a more abrupt withdrawal of 
estrogen was effected by using a larger daily dose 
of estrogen after the proliferative phase A com- 
plete ovanan cixle of 52 days was thus produced 
interrupted by a phase of estrogen -withdrawal 
bleedmg after the 30th day of the cycle The 
patient was not aware of any abnormality of 
ovanan function but merel} felt that she had 
expenenced tw’o menstrual penods at intervals 
of 30 and 22 days, respectively From the tem- 
perature record, however, it must be concluded 
that the bleeding that occurred after the 30th 
da} was anovnilatory, that ovnilation was tem- 
poranly inhibited, and that a complete ovanan 
cycle of 52 days was produced 

Figure II IS the basal body temperature record 
of a patient with amenorrhea of 15 months’ 
duration due to the presence of an arrhenoblas- 
toma The temperature record for the last month 
prior to the removal of her tumor was persistently 
low and ano-vulatory in type Immediately fol- 
lowing the removal of the tumor the temperature 
became biphasic mdicatmg resumption of c}chcal 
ovanan activnty The endometnum was ex- 
amined on two occasions before operation and 
was found to be atrophic Figure 12 is a con- 
tmuation of the same pabent’s temperature 
record through 7 successive menstrual cycles and 
the onset of pregnancy The biphasic character 
of the curves persisted except m the short 23 day 
cycle beginnmg September 14 This was probabl} 
an anovulatory c}’cle but was not confirmed by 
exammabon of the premenstrual endometnum 
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suspected from basal body temperature curve and confirmed by positive Friedman test when menstrual period was 6 
days overdue A threat occurred as shown in the figure, associated wuth profuse bleeding and cramps, January 20 to 31, 
inclusive Abortion did not occur at this time, however, it did occur subsequently on February 25 followed by a return 
of the cyclical biphasic character of the basal body temperature curve (6) F I L , case of sterility, onset of pregnancy 
suspected from basal body temperature and confirmed by a positive Friedman test when menstrud penod was 6 days 
overdue A threat occurred on February 7 associated with cramps and i day of bleeding following which pregnancy 
progressed normally 


bnefly reviewed The cychcal wave-hke fluctua- 
tions m the basal body temperature of normally 
menstruating women are in some way due to the 
activit}^ of the estrogens and progestogens ela- 
borated b} the Ovanes The progestin phase of 
normal ovanan activity is relatively constant and 
averages 14 days in length regardless of the length 
of the menstrual cycle The irregularity in the 
length of normal and abnormal menstrual cycles 
IS attnbuted to irregulanties m the duration of 
the estnn phase of ovanan activity No excepi- 
tions to the correlation between the two phases 
of basal body temperature and their respective 
phases of estnn and progestin endometnal ac- 
tivntv have been observed 
Information that is extremely helpful in the 
diagnosis of amenorrhea and menorrhagia has 
been obtained from basal body temperature 
records 


The inhibition of ovulation and menstruation 
by the use of an estrogen has been demonstrated 
and analyzed by the basal body temperature 
record 

Sterility apparently due to improper timmg of 
coitus may be overcome if use is made of the 
basal body temperature record 

The basal body temperature record of a patient 
before and after the removal of an arrhenoblastoma 
and during the onset of pregnancy has been 
recorded 

The diagnosis of pregnancy' may be made from 
a patient’s basal body temperature as early, if 
not earher, than can be made from other signs, 
symptoms, or tests 

The basal body temperature method of inv es- 
tigating ov'anan function is adv'ocated as a pro- 
cedure within the reach of any mteUigent patient 
equally as reliable in a quahtative way and far 
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A TECHNIQUE OF SKIN GRAFTING 

EDGAR J POTH, Ph D , M D , Galveston, Texas 


B ecause of the large number of bums and 
the resulting scar contractions and de- 
I formities which wU occur during the com- 
ing years of worldwide conflagration, any 
procedure promismg a simplification of, or an im- 
provement in, the technique of skin grafting 
should be a timely contnbution 
There are several ways of transplantmg free 
skin Fundamentally there is but one require- 
ment to get “takes” m the apphcation of auto- 
grafts, this IS that the graft be supphed with ade- 
quate nutrition before its cellular elements un- 
dergo death As pointed out by Davis and Traut, 
an active degenerative process begins m the graft 
immediately after it is cut and continues until 
complete death of the excised tissue or until re- 
generative processes have supervened and the 
transplanted tissue has become established in its 
new site To receive adequate nutrition, early 
vascularization of the transplant must be realized 
Those factors which mitigate against early vas- 
culanzation may be listed as (i) an anatomically 
poor recipient bed, (2) faulty approximation of 

From the Department of Surgery The Johns Hopkjns University 
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graft and recipient surface, (3) an improperly pre- 
pared graft, and (4) the presence of infection 
By an anatomically poor or unsuitable recipient 
bed IS meant an area which does not have suffi- 
cient blood supply whether due to deep fibrosis or 
to Its being covered by necrotic tissue and slough 
Another cause of an unsuitable bed is a granulat- 
ing surface which gives rise to excessive exudates 
This comphcation is frequently due to foreign 
bodies, such as threads from gauze dressings, em- 
bedded m the granulations Such a surface will 
not permanently support a graft In such a case 
the granulations should be shaved off so as to re- 
move the imderlying foreign matenal The pres- 
ence or absence of such foreign matenal in the 
granulating beds might well have given nse to the 
two schools of thought, one strongly advocating 
the removal of granulations before appljnng a 
graft, and the other just as vigorously condemn- 
ing the practice If there is no foreign material 
buned m otherwise healthy granulations, properly 
prepared and apphed grafts wiU grow All avas- 
cular scar tissue must be excised before graftmg 
The judicious use of the sulfonamides has largely 
ehminated the danger of septicemia following 


Epidermis 


PapIlUu-y layer 
^ Thin spUl 


Subcularmue 
View# 





Thtck 3plH graft 
vascular layrr 


Fig I A schematic drawing of the skm to depict the nature of the blood supply, 
the nch anastomoses in the deeper portions of the true skm and the perpendicular 
branches cxtendmg from the anastomosmg netn ork through the more superficial conum 
The mdicated depths at which spht skm grafts are cut explam w hy such success is en 
countered when these grafts are used, because of the many blood vessels cut across and 
ready to receive the vascular buds of the host’s recipient bed 
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Fig s a, A single layer of gauze has been stretched over 
the back of the pan to cover the grafted outline of the de 
feet The gauze is attached to the graft inth collodion 
The collodion can be spread o\ er the entire graft or merely 
placed around the outer edge of the graft and along the 
lines where the vanous pieces of skin overlap b, After the 
collodion has been alloa ed to dry, the gauze and the at 
tached graft are remoied from the back of the pan The 
overlapping skin is picked up and trimmed away to pre 
vent roUmg of any unattached edges of graft 

defeat the object of the operation not only because 
of the direct action of the organisms on the celk 
of the grafts and because of the accumulation of 
excessive exudates between the surfaces, but also 
by causmg the formation of thrombi m the small 
blood vessels bridging between the reapient bed 
and the vascular spaces in the graft This process 
both inhibits the ingrowth of new vessels and in- 
terrupts the circulation m newly established chan- 
nels In each instance the result is delayed vas- 
cularization of the parasitic graft, which fails to 
survive because of inadequate nutntion 

THE ilECHANISM OF A “TAKE” 

This technique is suitable for any type of free 
graft, be it OUier-Thiersch, spht, full thickness, 
or deep pmch graft The spht graft, however, is 
the most satisfactorj" and has an optimal chance 
for a “take” A properly prepared spht graft 
should cut transversely across the blood vessels in 
the conum (Fig i) It is a common observation 
that with deep pinch grafts the first substantial 
evidence of a take is cyanosis at the center of the 
graft WTien partial necrosis and death of a deep 
pmch graft occur, the thm tapered penphery is 
the vulnerable portion of the gi^t 
If a thick spht graft is cut into pieces i or 2 cen- 
timeters square, as in the so called flagstone graft, 
these individual pieces will not have tapered 
edges \then these grafts “take,” the following 



Fig 6 The graft attached to the gauze is transferred to 
the recipient, fitted to cover the defect, and held in place 
by attaching the excess gauze to the recipient’s skin sur 
rounding the defect. The graft is “pie-crusted ” w ith small 
incisions to establish adequate drainage Ordinarily no su 
tures are used to attach central portion of graft to defect 

sequence of events occurs The fresh graft will be 
blanched and appear “dead white ” After approx- 
imately 24 hours one can frequently see slender, 
bright red blood vessels tracing an irregular pat- 
tern across the entire surface of the graft Fur- 
thermore, bleeding from the edge of the graft oc- 
curs frequently Within next 12 to 24 hours the 
graft up to Its very edge wiU have become cya- 
notic This cyanosis is not limited to the center 
as in deep pinch grafts with thin tapered edges 
Durmg the following 3 to 7 days this cyanosis 
begins to disappear in a patchy, blotchy manner 
As illustrated m Figure i, it is seen that a split 
gmft cuts transversely across the blood vessels m 
the conum When these grafts are applied to a 
donor area the first step in revascularization occurs 
by the growth of vascular beds mto the perpendi- 
cular vessels of the graft As stated previously, 
the small bnght red vessels seen on the surface of 
the spht graft at the end of approximately 24 
hours result from the mgrowth of an occasional 
vascular bud and the wandermg in of a limited 
number of red blood cells The vessels appear red 
in color rather than cyanotic because the hemo- 
globm concentration in the vascular spaces is too 
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eww u rinain arid p iCTM ti ag the drtHnwat cd «lnt 
to the paft 3 dr a xminirt th» waft drfdag a^ «a 
free thragnJu The ■rlanW the gnd BaybcdMrd U 
■atoJqMtftytdiaywJtowhfafafaa Iby li}rr^X 
U yi D fra edgaatT K ic a uet ad hh Mmlr ijjTstoa TW 
t»a» » m to nrTTKati) to the orakna ed iW mJtrd ana 
~d ■ tffM erw " 


<wt aqana* gfyrem KhxicB, b Fdu^ wi cf tbu A' 
ta drptbed mtiartmtedithrUtoblareby aroH 
tarbajatigrMttocLBrUaandjcd hh aoctoat teaman to 
I'Tiig i iuTWnriaiilijTTtriUfftlii iy a d lbrlTaM The 
rotw* dnw^c b wthrr l n», i Mtar d ay be^ae^drtety 
racawd la adheb «jd the part ■ pbrrd *I caaieW 
chybedograf r*«t heantr peaabte Tha drrwtag 'henU 
le r aatn (d. crthaanly ta the jlh day 


l0vt gnr the doTtet sink Llslih rtdor od aom 
mia. As the procna ol imjcalarinlWi pro- 
ceeds asd tsfoilir bodi have g rown faito more 
s tuds , bodi arteries aixl rdos, the ctnrtitn 
UoQ o( hnna^ofaia ixt er e ases t the poUt wfaert 
cyannsit bec c dPea evUmt Anoxemk b prosit 
branar as 3Tt do rroota drahtage has been cttaL- 
Ulbed. In the coarse tJ ihe occl j t ^ days t 
sous driinaxe b gradoaUr cstaUbhed m rarioas 
areas, rtseltirig la a mottled ckarhag mill tmafly 
rcoo QS drainage b atablahcd througboot the 
amofthegrafL Thb aequcDce occurs through 
oat the cntln fsHacc ol a ^lUt palt abertas oiih 
the csiter od deep pinch griit with its ta«rtd 
swacuhtr periphenJ »oe b aratocnkallj niaLlc 
(o rtspooa to thb even revasenbriat)^ Kbo, 
when paitia] ucotab oi a cktp pinch graft ocrars, 
tlie U^ ed avascular pcnpbcnl zone b afcctrd. 
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Furthermore, it has been observed that a small 
split graft wdl “take” on subnormal soil while a 
small adjoming OUier-Thiersch graft will fail 
Davis and Traut demonstrated direct anasto- 
moses between the host blood vessels and the 
blood vessels in full thickness skin grafts after 22 
hours Reichert (6, 7) demonstrate that the re- 
generation of small artenes across clean operative 
wounds had occurred by the end of the 2nd day, 
that veins and Ijmiphatics had become anasto- 
mosed by the end of the 4th and the beginning of 
the sth ^y, and that the process was physiologi- 
cally complete by the Sth postoperative day 
These facts comade verj" nicely with observations 
made on autografts of skin, the appearance of oc- 
casional small, bnght red blood vessels at about 
24 hours, cyanosis m about 48 hours, and a mot- 
tled clearing of the cj'anosis in 4 to S days 
Davis and Traut believed that a graft was 
nounshed first by the plasmabc circulation of 
Goldman, second, bj' direct anastomosis between 
the vessels in the graft and those of the grafted 
area, third, by the growth of capillaries of the 
grafted area into and along the degenerated ves- 
sels of the graft, and fourth, bv the capillary up- 
growth from the grafted area penetrating the con- 
nective tissue of the graft 
Surgeons of apparently equal skill disagree as 
to the maximum size of a full thickness graft 
which will survive Man\ contend that there is 
an upper lumt to size of full thickness grafts which 
will survive, a lesser number say that there is no 
upper limit All agree that “ takes” do not occur 
as frequentlj’- as with split grafts of equal area 
The discrepancy of opinion here hinges on the 
preparation of the graft The true full thickness 
graft includes the entire thickness of the conum 
If any subcutaneous tissue is left on the raw sur- 
face and if the conum is not mased except at the 
penphery, very few blood vessels will be cut 
across because a relatively small number of vessels 
pass from the subcutaneous tissue to the s kin 
However, if all the subcutaneous tissue is re- 
moved with sharp knife dissection, multiple small 
masions will be made m the conum, and small 
areas of the deeper layer of conum wdl be excised 
and numerous small vessels in the true skin wiU be 
opened to receive the vascular buds from the re- 
cipient surface Failure to remove all subcutane- 
ous tissue explains whv the center of small full 
thickness grafts is lost when the penphery takes 
emphasized by Garlock, a full thickness graft 
should be free of fat, should show white, and 
should be sbppled with tiny depressions caused 
bv the retraction of the minute hgaments of 
Cooper 


TECHNIQUE OF APPUYING VARIOUS MODIFIED 
TYPES OF SPLIT SION GRAFTS 
A thin, medium, or thick split skin graft is cut 
by the techniques descnbed by Blair and Brown, 
Padgett, and the author If the proper thickness 
of a split skm graft is apphed by one of the three 
following methods, this tjqie of graft can be used 
in most all instances requinng free skin grafting 
A clean, dry wound may be covered by a single 
large graft sewed in place or held in place with 
collodion as indicated m Figures 5 and 6 The 
fixation of a large graft with coOodion has the 
advantage that it is more rapidly executed than 
sewmg the graft m place Since collodion does not 
adapt Itself well to fixing a graft to an irregular 
surface, a graft should be sutured to such a sur- 
face Sutures should be removed on the 5th day 
to avoid the development of small stitch abscesses 
If the denuded surface is not considered suffi- 
ciently clean to accept a large graft, grafts in 
stnps, backed wnth adhesive tape, ma\ be apphed 
In this technique the design of the defect is out- 
Imed on the bottom of a stenle enamel pan 
(Fig 4) This area is covered with graft, raw side 
down The graft is now covered with sterile ad- 
hesive which extends 2 or 3 mches beyond the 
graft The adhesive and the affixed graft are cut 
with scissors mto strips i mch wide (Fig 7) The 
blades of the sassors press the cut edges of graft 
and adhesive firmly together The skm edge is 
flush with the edge of the adhesive and there is no 
tendency for the edges to roll These strips are 
apphed to the recipient area with 2 to 3 millime- 
ters’ clearance between them The ends of each 
strip are fixed to normal skin To prevent their 
lateral displacement, the strips are held together 
with yi inch adhesive stnps at 3 centimeter in- 
tervals, at nght angles and extending onto nor- 
mal skin at edge of defect This arrangement 
will not shp, the graft edges wiU not roll, and 
good drainage is provided Thus moderately dirty 
surfaces can be grafted early with serviceable skin 
The immediate dressmg is apphed as follows 
Eight thicknesses of ordmary gauze are moist- 
ened with sterile glycenne and over this a suffi- 
cient number of layers of dry gauze are applied to 
give an even bed Sea sponge pressure is applied 
Daily thereafter the dressing is carefully removed 
and the surface mspected for possible accumula- 
tions of fluid under the stnps by pressmg on the 
adhesive -with a curved clamp and mUking the 
surface toward the intervals between the stnps 
Such accumulations, although rarely encountered, 
are readily recognized and expressed After the 
first day the dressmg is altered somewhat Four 
layers of gauze saturated with gl>cenne are ap 
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pJtfd dlrrcth mtr the tdbeihe strip ux] to% 

end mlth ceikphxoc to iTtala the DximtiTr Om- 

this <trt<»inf gsaw Is ippUed one IhkkoM *t a 
tiroe ODtt] ■ jofBcietiUi. thick Ujw hu bwo ap- 
plied to rise an rv-en moderate praairre. OnU 
oarBv thk dmaiOK h changed daU) Iq s %eeka 
the entire nriace bdodlng the oarrmr {stemla 
between tbc stnpa wffl t» epllhrloUied. Tbe 
adheahr suipa can be *epin.ted from the ooder 
lyin* itraitJ at ajjr time After 5 days a graft ta 
Qsoaltr qnite finoJ) fixed to the redpieot aorfare 
and Irtllc djfficnlrvbfTperieDced b moOTiogtha 
adbesbre In fact the dhcslve pLuter bas be- 
coow so rmpletetr separated from the graft that 
the thin epwennaJ bver which U abed from free 
lUn grafts viD rrmnin looaeiy attached to tW 
graft »hen the adbeslre b re mo ved 

In grafting clean, fresh wnoods the str^ may 
beapnGed srit^tan inter^-enlnespaoe Sochan 
area beab smoothly and the tod vkhul atiipa of 
graft are not coospicnout. 

In instnoces In i^h putch grails sre ImScatcd 
a spilt iLIn graft can be cQt, backed with adhesive 
tap or maze attd coDodioa (Figs. 5 and f) to pxe 
vent curnog of the thin, and nt into f^ercs of the 
remilred iIa These nrtlooa of shin (bstnated 
u ' grafta (Fig 8) are appUed dlrecliy 

to the donor sarCace. Th^ gzafa any be placed 
dew together to fire a pennanest and servimble 
or they mav be on (ato rerr smaD pieos 
and placed at touch aider faitervali to act es en- 
ters of e^thdhatbn this Utter procedure serwa 
t prorkU tetopom) e mma g of thh enithe 
1mm as b occaafacaUr reqolrrd hi extensire oems 
when scScinit sklo b not Inimrfiately aTsOable 
toccn’ertbcUrgegraoubtingsiirfacei. The after 
care b the same as for phtch grafts. 
cJivcrauc* as a Duasrwo uatcuai. ros rara 
ssDi oaArrs 

SterOe glvcwinc msket an rrceOent diesdiig foe 
an types c/ free skin grafts stoce the hygroscopfe 
proontla of ghrcrine prevent mceratloo of the 
graft, awl since it lohibhs the growth of hocterb 
and prerents the acoimuUtioc of fiald ooder the 
graft. Pme glvosiae can be nsed direclhr on Use 
sHn for fcaig periods alihoat cr k lf t ice of Irriu 
doo. WTam glycerine was first constdered as a 
dreMine foe free skin grafti, it was expected that 
too per cent ghTerine woold be loo d cs I cc a tl Dg 
bat It was (oond to be entlrek aitiiltctocy 

The following tedmlqoe b employed when 
droabg grafts sppBcd to dean areas, Abjerof 
shoal 8 thicfatM*« ci ordinarv wrgKil gaose 


nwtaenedwtthgiiceTtDeUinphedtCrecllTt the 
g^l. This game b cmered with s U cr of an 
additional, eqaal quantity of do surgicU jraore 
ON er which sea sponges are ppliedt gtresmod 
«to anlformpceasure. The wtdeK held Uplire 
with masrir-e dreislagi and tr the 

UberalDseofadhetfetspeCng 9) 'rhedresdfig 
shoold be dunged as often as fax&atcd H Infs 
Uonbpcesot. Bn tbe me of tfab drewing sut 
rid SDCcessfol free grafting can be twriornmi tm 
der rirromswncts in hlch tiOnre crtfiraril 
results. 

itA ircwanitscu 

The tvonocfilcal, light colored, bousdciU sn 
sponge applied over a graft gjm the modeme 
pressure required to keep the graft ta dase sprw- 
dtioD with the reripJent bed wiihoat bterfmng 
with the drml itloa ortly *0 icog as the ipcsgr b 
moist. To ordliarN praettee the tpooge b rads- 
tesed with phialciofkaJh oormai sodhim ch^ 
rMe. This sponge socc beemes dry and turd tad 
ookcgcracUt give the desired preswre U the 
sponge b mdstcned with a js pet cent glytednc 
•olutkau however it will rrtsls Its redhesrt and 
emt snjldnn mortsrste p re^wur bdeinlirly 
(Fig 9) If a sj pw ent iqoecart gUferfee sol*. 
tksi b not STwlUbU, the txanmerriu > T 37 sob- 
UoQ (hexyl-naordnor) may be ii<ed, becavw thb 
aolut^ ccetaiu ap pr odraatelr *5 per cent cf 
g l y w rioe. Sfwnges treated in tib Banner are 
ane) mbeoeWr prolonged anlform spenge pm- 
mrvav 


t The mechsnbm of takes of free skin 
grafts IS dbenswd- 

A uew lectmfa^ lor fixing Urge spbi grafu 
to the l e dpJ e n t beet U taggesicd 

3 A method of sppliing grafts In stnps ficed 
wlib adhesive tape b prescoled 

4. The flagstoneg^t b deicribed. 

5. The n«e of gijrerine as a dre*dng for grafts 
b given. 

6. \ treauomt of the ordinary sea ^wnge I 
ensore onlform moderat pre*aire b dmerihed- 
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ESSENTIAL POINTS IN THE OPERATIVE TECHNIQUE 

OF GASTRECTOMY 

JOSEPH L Dc COURCI , M D , F A C S , Cincinnati, Ohio 

G astrectomy is rapidlj becoming type of surgerj has been undertaken by general 
the most widely employed operation for surgeons who have had infrequent opportunities 
' ulcers of the stomach and duodenum to perform such operations Until very recently, 
■ and IS definitely pre-ermnent in the the same could be said even of the work done by 

treatment of operable cancers Certainly, no one so called “stomach surgeons ” 

will deny that gastrectomy, whether partial or In my opmion, the dangers of this situation 
total, IS the greatest favor which the surgeon can were quite clearly indicated by Lahey, who, in a 
confer upon an individual, who, otherwise quite discussion on subtotal gastnc resection, stated 
healthy, suffers from carcmoma of the stomach “I have repeatedly said that there is no surgical 
Unfortunately, far too many paPents arrive at procedure mth which I have had anythmg to do 
our hospitals with malignant gastric growths that which has been more difficult to standardize and 
are too extensive to be benefited even by total m which it has been more difficult to brmg the 
gastrectomy All too often, this fatal tardiness, mortality rate down to withm reasonable limits 
this ghastly delaj^, is caused by fear of the sur- than that of subtotal gastrectomy I think one 
geon’s knife Yet this is the one humane instru- of the things one should realize is that the price in 

ment, which, if it cannot always cure, can at least mortality is too high m this operapon for it to be 

palhate done as hernial repairs or other more simple surgi- 

In a sense, we surgeons have been m part re- cal procedures are done It should be put m the 
sponsible for this fatal procrasPnaPon The mor- hands of a limited number of men, and I do not 
tahty rate after gastnc resecPon, parPcularly mean just three or four m the country, but in 
total gastrectomy necessitated by cancer, has communities someone should be given enough 
been far too high Too many people, of their own experience with this operaPon to become so expiert 
knowledge, are aware of deaths at or soon follow- with it that the mortality can be kept within rea- 
ing operaPons for cancer of the stomach sonable limits within that community ” 

Of course, we cannot force people to take pen- Only by expenence, by constant improvements 
odic medical exanunaPons to the end that the in techmque, can the mortality of gastrectomy be 
cancers will be caught in their early stages, but lowered Although improvements and skill have 
we can, at least, take advantage of every diag- defimtely tended to bnng about a lower mortality 
nostic aid at our disposal to help us segregate the rapo dunng recent years, the rate is sPll far too 
operable from the moperable cases high 

The situation is perhaps not so bad m the case Quite recently, Abell, in a review on gastrec- 
of gasPectomies to remove gastnc or duodenal tomy, pointed out that, for the country at large, 
ulcers Such paPents, unrelieved of the symp- the death rate in subtotal gastrectomies approxi- 
toms by other therapeutic measures, not only are mates 8 or lo per cent, proving that it is sPll a 
more amenable to the idea of undergomg surgery senous operation and one not to be undertaken 
but also do not view an ulcer operaPon with the too lighPy In the case of parPal or subtotal gas- 
fear they hold for a cancer opierapon Moreover, trectomy for cancer of the stomach, he esPmated 
we know now, and the consensus will bear me out, the average mortality to be approximately lo per 
that subtotal gastrectomy is the operaPon of cent He believed that the ultimate results in 
choice for gastnc ulcers, other methods having operable groups compared favorably with those 
failed to give comparable complete relief or pre- obtamed in cancers situated elsewhere, when the 
vent recurrence of ulceraPon (Abell) Nonethe- cntenon of operability is fairly considered 
less, even with the advantages of this procedure The mortahty in cases of total gastrectomy for 
and the good results obtamed, there are those carcinoma of the stomach is much higher Abell 
who have hesitated to employ it for reasons other estimates that the death rate m the reported cases 
than the difficulPes of the techmque has averaged 40 per cent However, he believes 

Undoubtedly, the chief deterrent to gastrec- that the difficulPes of execuPng the total gastrec- 
tomy has been the high mortality rate when this tomy operation, its high mortahty and the fact 
From the Department of Surgery De Courcy Chnzc, that life subsequent to it IS relaPvely short COm- 
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ViiiietO|[hTlhhifchniqwcnl\ rwtncted j»bct 
In the tmtmrot <rf ijutnc canerr 


\s pointed out In a prerku* ctnnmmkaticQ 
(») hl**becnpca*nJefmlh-l redwlheinoc 
uEty rate in wrjCT) for ertetufre cuerr of tbe 
rtoniadi by cnipkn’i^ tbe tuo »U^ openlkn for 
gulrk mretioru ^\|^h llw tao »u« opmd«, 
patlrnti of advuKxd tboQgb feeUe, hart had 
an fiiLcOcPt chance cn rec o rp y and ^aKKory 
cootplkatiotif Iu\T pen alaent DooWat cun 
are ala) benefited by thb two itap procedoie. 

Cowtant effort baa been made to tmp r w e the 
(edmkpte and j-et to malotiin tbe oamtU coo- 
•ervaUani ao u e cqaa iy in fiatrfc nrpr y ^ 
With tbne Improvemtnta in techoqbe, the raor 
utirv rate in our dink hu been bjwrred t t^ 
ertent tbat fuuecloct> ia cooxkkred to be a 
compuatively lafc opefiikai. 

Sotne of tbe danger arcaa la tbe opexatko wtD 
be doctnaed ai wtfl m bnpiuieuwuu in techzdoDo 
dcriaed to eCmiaatt tbe daegerv A deacripetaD 
of tbe (edmiqoe locbidiof tbe rpedal featcra of 
tbe operttkn u ve hare d ere fc ped tbem foOowi. 

Eite ori re efiacuadcQ of the pre-opetatire prrp< 
intkn la thne oaea h mneemat} became tw 
ia now aa eatabbibed p joced me «hkb caa be 
found docrlbed in moy exceUnit eoesmulca 
iMoa. It b oeedleai (o point out tbat tbe opera 
tkn b B^dam one of ei o crgeiicy aod that, when 
erer posathk tbe patient ibo^ be coo&aed to 
tbe boapkal before tbe operalkn u toog u is 
pecemiy not onI> to pennh more tborougti a 
aminatkn but ako t buQd np rtraffth, mitt 
aoce aod a favy er psydtotofckal attitode. 1( tbe 
patient u aoemk, tbe bio^ raioea tbooid be 
DCDc^t to ai Dcarh' oormal u poaafbk by tbe 
admaktratkai of boo and Ih^T preparatkoia. 
Miamm leveia, pa^tk^ll3I^^ of dtamlm B C and 
K tfao^ abo be maintained, aod It may be 
oeceaury t gn-e auppletmUl vitamin tbewy 

Tix important pant In tbe tedmiqoe b that 
ibe ftomadi iboold be enyt} and dean before the 
operatiem. If obatrucikiQ b preaeni, gaatifc anc 
tkn and irngatioQ tbooJd be traed/or aeveraldaj^ 
Ofcourae chirla* tbU time It b oecetaiy t phr 
ample flidda by the btraveooui or tobortaDeooa 
jurtbod- If obrtnjctkn U not complete llquWa 
ooly are gfreo for u bocra before operalkn and 
rwtiioff b given b\ rooerth after iij» octet of 
the ni^t peecedtog tbe operation. 

The anratbetx to be oaed b a oatter of choke 
Out Bea between tbe aofBeoo and hb aneftheiiat. 
It mretht be atated bowevef that the tide i* turn- 


ing awa% from the newer aneatbetki tad pVor 
back to gaa-etber aneatberia In bit opinfcn tU. 

b an for tbe best, eapedafly In gfoeni aar 

gfcaJ proerduret. 

Sp&aJ tnealberia, hUnrenoca ane^lbesli, « 
rectal aneatbeab, with peeBmiBary baaj aornie 

ab uav at Umea place tbe patkol In a mr pee 

caifcna pooilkxv b^we of tbek WkaBiEW Mi 
tboogb we ham acceaa to all of IboeanmWs 
and very efficient anestbrtbt# at hand to ad 
mlnblrr them, me rtlU prefer tbe fleiMlhy of 
gia-etber aneatbeab. In ooi bands at lean, tie 
rcaoltJ hare been e\Tfy Wt u good tJ tbcps* eb- 
taiord with other aaeatbetka 
At tbe cnaet of tbe opmiloa Itaeff we maOr 
Dale long rMl lectns lodikn bout H iicis 
oatiide the meiiiui line which extendi aeQ be 
low the umlilins. In anse long belSed EndMda 
ab we sometbsea male a midlaic bddcD. Good 
eapewere U a dblinct adraruage. After eip i^e i e 
« oaually [nhhraie the rectoa muadea «{ih a 
anil amoDQt cf procaine whkh ace na to gfrr 
belter relaTatkii. A irif-retaln log retract or h wed. 

Of tcanae esrpkratkn tbculd be sade to de 
tennbe tbe opcTaUHty and to note tbe extent of 
petaHuh (If carthioiiia) the degree of iwofre 
mrnt, tdberiaa, other pathoioekaJ roorfitioBi 
present, and »o on. 

Ttacngn or otmxcrorr 
The caneBtnm whh the iranaverae cc4oo h 
broogbt outdde tbe abdcminel cavi^ aod bU 
Dpexs a wana, apocj^ Tbe i%aaent of 

tWu la located and tbe jejunum b 
clamped with a mwoth tpoope forcepa ao that It 
will be at hand when neetled for anajloeooiii. 

1 biaectke of the gastrocefk ocaentom b started 
well op oo tbe at orach. Tbb b tbe/rtf ijMgann 
are* in ogt tediakioc. Tbe dlrbioo thra^ilicut 
tlwconentain ronat DC madevery alow!) and care 
fnD> ao u not to open the Iramwae tnraixotei 
or t Jeoportfiif tbe iniddk ceJk artery If ihb 
acckJenliy occBTi, it would neccaaluie reaetllco 
of the cofoo. Tbe dn'bfcn b carried ap X the 
desired point of rarette oo tbe greater cumtm 
and then the i^itrobepalk cmentum U ahnlUrly 
dlvkied on tbe le me r curvature 

Tbe next aJep, nd thb b tbe reewwi teal ^ 
mftrtMMc In this dtscrlpOoo. b tbe dmiwo « 

tbe goitrw rraaeb Tbe vetwrb ibould I* gen^ 

Stripped firm tbe atomsch waD with 
bc nxwa t for a dbunce d i bch betee bring 
<Dvtded Tbii allows ef ao&knt room 1 pU« 
tbe itonn h damp* arltbcnt tbe InterfemM d 
ibe adjoinmg omentum and, after (Bvbloo « w 
ftoenach, pe im iti of perlect ccaptattei t Ice 
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angles This last is very important to avoid leak- 
age At this point, in order to cause a collapse of 
the stomach, it is weU to insert a suction trocar 
into the stomach so as to remove any air or secre- 
tion present This is a wry imporlanl step 

Two large Payr’s clamps are now applied to the 
stomach and the incision is made between the two 
clamps with a knife or cautery In appljnng the 
upper clamp, it is advisable to leave at least one- 
quarter of an mch between it and the tied arteiy’ 
preinously mentioned 

After division of the stomach, a warm moist 
sponge IS placed over the proximal end The dis- 
tal end IS sitmlarlj covered and is held by the sec- 
ond assistant The remaining dissection of the 
gastrocolic and gastrohepatic omentum is made 
from above down as previously described (3) 
This IS the third important step 

Removal of the area to be excised from above 
downward, beginning at the upper or proximal 
portion of the stomach, permits of xnsualization 
throughout the remainder of the opieration This 
ability to visuahze the entire operative field and 
even the area beyond it is a decided advantage, 
not onlj because one is less likelv to injure the 
pancreas but also because there is less tendencv 
to encounter troublesome hemorrhage in cases in 
nhich posterior adhesions haxo formed 

A careful dissection is then continued as far 
down on the duodenum as desired However, 
one should be quite careful in stnppmg the pan- 
creas from the duodenum This can usually be 



stomach 

done wnth a small moist swab, aided by occasional 
sharp dissection 

Again, when tying the duodenal arteries, it is 
advisable that one-quarter of an inch should re- 
main between the tie and the intended location of 
the small Payr’s clamp to facilitate invagination 
It IS also imperative to strip the duodenum clean 
so that the sutunng will bring peritoneum to peri- 
toneum This IS iht fourth essential step 

The closure of the duodenum is a very impor- 
tant step, but if done correctly is very easily 
accomplished Two small Payr’s clamps are ap- 
plied, a quarter of an inch of clean duodenum 
being left below the distal clamp Again, division 
IS made with a knife or cautery A linen Lembert 
suture IS applied on the clamp and drawn tight as 
the clamp is removed Another Lembert suture 
IS then applied over this and the stump is then 
covered with nearby omentum, which is sutured 
to the duodenum wnth two or three interrupted 
catgut sutures All clamps are then tied and re- 
moved and careful inspection is made to assure 
thorough hemostasis 

The jejunum is brought up and held alongside 
the stomach with tw'o Allis clamps It is raised to 
a position anterior to colon (anterior anastomosis) 

This procedure is just as efficient as the pos- 
tcnor anastomosis and I believe its adoption has 
done more to lower the mortahtj of stomach re- 
sections than has any other step in our technique 
I am conxnnced of its worth, because I have used 
anterior anastomosis m all of m> cases dunng the 
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j IMmcoIoo of tiiJTmacti Cron «bn drTOiniDtl 


pojtjjjwt, PrericRUt lu idoptko, I nem feh 

■KtisDed Uie poKrrlor «im(occKMis. Orti^ 
hr h vu talk^QC) b boav cuo cspedaiHy 
when Dttle of tbe ftoaidi ru rq aw td. Herr 
ever oar premt bunWcv ^ tbe 
•eaetiaai ortxvftjuiiii; • hkh MoeBcb ruee cUo a 
In nicer I beOm tbe utopooo of uterkr Ana*> 
tecaosb ibould be gmmi If it U eeneollv ec 
crpted we (beO eee t oarked drop In giftrectonsT 
mortalh^ eO om tbe coont/T 

A cDolbtncut Letnbert iDtarc b then kpetied to 
}ab tbe perltcneam of tbe Mcnndi to tbe perl 
tooenn of tbe }e}ntnnn bekrw tbe Pi>t^ duop. 

Two AIBs daii^ eie oow eppDed to tbe ttom- 
loh pfor lro al t tw cbunpiaDd tbe Pirr’ dunp 
b removed. As tbb b rnnoved. a uctWi tobe it 
In ser te d into tbe fiocnaefa, wbkb b bekl tofetber 
tbe embed tbtoes mBalmsg after tbe cbmp 
bmDcrttd. Thb b an added precautioD to toake 
nretlut tbectomadilsetnpt} Tbe oecroticraa 
terbl re rua infng after remoi^ of tbe danm (a 
mds ed witb a sdason and tbe stotsaeb b nrid 
open and Inapcfted A coDdrooDi Ritareof Na 
at^t now doses tbe Qofoacb and jeraoum, care 
p^-knih beioK uLen t tie all Uetalng vBaseta. 
r*« fr /fth mp^rUni fmeUr An iateriocUng 
stitch, reuaniog with a Coonell toloce b itsed. 
The linen Lembert sotnre b then bromdit hock, 
comiietiag tbe ciame 

Tbeae sotmts art easQy appfied if two detaOs 
are borne in mlmt First the peHtooenm of tbe 
ttoOBch tmxTt be stripped clean of all ovedviof 
tbsoe. Second, snffleient space n*i« be left l the 
angfcs to permit of cenrat doaing as described. 



f«. 4. Sttnadi Md mp rtad/ (or dirUoa «f 


The angles art now Usperted tod rtfaforced 
with aerml biermpted Enen smerrs. Tbe (6aal 
Wanna b then stmefaed out and, aith a fra 
Intmnpted catnt nmnn, b anchored to the 
OgBBKSt of the ilvet t pment aafuhtiob. 

Tbb opmtkv ibeatM not ewetd iK hours 
Speed boveref should not be rerraitted to inter 
fere with amrste and pamrijl^. ung erv There 
b osoalK DO ibocL In recent aeries a 5 cases 
of operatkn kc nicer no transfusions sere 
need^ TTcRmrer Baieriabforireikhgtinmrdl- 
ale transfosiotu ibould alwiM be aesibble. If a 
good aaestbelic has been gl tb the tallenl 51! 
react before leaving tbe opentbi table 
POTOIt a tTTtT CAU 

An InJjKirUnt part of posioperalire care re 
(|olita tint notblng be gi etn b> moolh (or 4^ 
hours after surgery A low FosItt rardiloo b 
advisable F1\e per cent gtuojw b soW fatra 
vCDOQsly b Started tmowdateiy Ob the lads 
of oor dbucal obaereatloQS, e fed that f,ooo 
cnbsc ceBt im eteTS daily b su&lenL I aa con 
vioced that flnkb la excess of this ansmit are 
aoraetimes hartal TbeosericaDy 4A»o t 5^100 
coble centimeters might be ikjuIj^ but certiiaK 
tUf much fluid ii aot cffaacsily kvSeated b alJ 
Of course this is matter for bdiridoal 
jwt frne at mnd many iaaorv such as age debfUt 
tl t g rc c of debrdralkiQ, sad tbe Eke ahould le 
tal^ into cneslderatlco beiorc kncPT anwani i 
ttaVb are ghm IntTsrenoosh Ilowerer scare 
tO coenng t the coedosloo that If patletit 
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voids 1000 cubic centuneters daily, he is getting 
sufficient fluids 

After 48 hours, water is given by mouth in 
small amoimts Seventy-two hours after opera- 
tion the patient may be fed small quantities of tea 
and broth It is most essential that care should 
be taken to avoid dilatation of the remainder of 
the stomach If dilatation should occur, it must 
be relieved by the careful insertion of a Wangen- 
steen tube However, this complication has not 
appeared in our practice since we started doing 
the anterior anastomosis 

Lung comphcations should be guarded against, 
but it should be remembered that we have excel- 
lent allies to combat pneumonia m the form of 
the sulfonamide drugs We have also found that 
a "self-helper” (a rod placed across the head of 
the patient’s bed) is very useful Encouraging 
the patient to pull himself up and take deep 
breaths does much to prevent hypostatic compli- 
cahons I am convinced that removal of the 
stomach from above downward has done much to 
lessen postoperative pulmonarj' complications 
Once this technique is mastered, it is surprising 
how few are the comphcations encountered 

However, in the case of patients who have 
undergone gastrectomy, the task of the surgeon 
does not end with the operation and the institu- 
tion of adequate postoperative care Depending 
upon the amount of stomach tissue removed, the 
surgeon should mstitute a regimen which the pa- 
tient must follow if he is to enjoy and conserve his 
restored health The amount and type of food 
and the frequency of ingestion should be clearly 
explained, physical restnctions, when necessarv, 
should be imposed, and the importance of a 
healthy mental attitude should be stressed 

The recent studies reported by Ix^ have an 
important bearmg on this post-hospital regimen 
His expenmental studies indicated that, although 
in a strict sense the stomach is not an essential 
organ, its removal reduces the factor of safety 
and places a strain on the motor, digestive, and 
absorptive actmties of the alimentary tube 
“Proper nutntional care,” he states, “is indis- 
pensable in maintaming health in animals without 
a stomach and very probably m men and women 
sirmlarly handicapped ” In Ivy’s opmion, sub- 
total gastrectomy handicaps the patient only to 
the extent that it reduces the factor of safety in 
digestion and absorption The extent to which 
acid IS secreted after operation depends on the 
amount of acid-secreting mucosa removed and the 
degree of hypertrophy of the remaining portion 



These rather encouraging findings do not, how- 
ever, m any way eliminate the necessity for con- 
servatism, skill, and good technique m gastrec- 
tomy Rather, they stress the need for the insti- 
tution of a specific nutritional regimen to meet the 
requirements of each patient individually 

SUMMARY 

1 The mortality followmg gastrectomy, while 
reduced to some e\i;ent, is sbll too high when the 
average for the whole country is considered This, 
we believe, is due to lack of experience and a 
failure to realize the several dangerous factors m 
the requisite techmque 

2 We have presented the techmque which in 
our hands has reduced mortality to the point 
where we consider gastrectomy a comparatively 
safe operation vnth remarkably few postopera- 
tive complications We have attempted to stress 
the danger points of gastrectomies and have mdi- 
cated means to avoid or overcome them In our 
opmion the employment of antenor anastomosis 
IS a major contributing factor m successful gas- 
trectomy 

3 The importance of instituting a regimen for 
each individual patient who has undergone 
gastrectomy has b«n indicated 
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H'lPERMOTILm OF THE UPPER IIP 

GVXJRGE M DORRANCF MD r^CS «nd PAUL F LOUDFNALACT R. \Ll) 
Ptuladdphn, IVnft*\l tmt 


£ doifEAtc & cerUm ddonnhy 
hsTsenrwtfUty ol the \ippei Up h*- 
caojc in rrpcae ibe cujjUuT lit- 
dtonandaiEiiaoare not ccn-cr^ In 
ihe lip utd in »aiEUnn or Unghlo* tbe End^nil 
win rqwo not onlv tbe trppcf teeth bat tbe 
•Kroiar ridge •Ixnt the teeth (Fig*- i and *) 

H%7>eTii[0tilitT oenm In iocoe lodhidioli «lth 
tborl Up* u>d te often tsodnted «hh a booked 
ctoae In (och a combhsatkn, ovenctlntr of tbe 
eievitor rmuclei of tbe lip idb tbe bp opvard 
agabm tbe ooctrib lo that correction of tbe bkaiI 
hoci aknc doe* not improre the ippcanace of 
tbe patient beeauae the Itp defonuitv reimbu. 
Ffeqoeoilt there are alao prombetit and pn>- 
Irodifts tipfiet twth, a jeot rattier of tbe BatiQaiT 
Indaon lod alveoiar p roce t ae * censdratteff a 
medente decree of mukty peaeoatham. 

Hypernwelit) of qipw Up then I* a rwy 
cotoBKB abeornuUtf It create* an aaplnaajil 
iapreari o o ebaodog otberrbe attnetfre bdh 
vidoak iato deddedlt bocMly oaei. In ipne of 
iu pm-alence I hare nerer beard an\ better ad 
dee chm for Its correctioe than tbe matraoloo 
to pul the Up doaravnrd aod anaa|^ (t aa often 
ai pQcifbfe erm dar 

Ai I hare fatdJcated the chief ficton In the de 
formitt are a ibortatin* aod owaclJvitv of the 





n»cie*»hicbeicvat the upper bp The etaAn 
cal tattoo ait obacurt. The ihort Bp h often i 
£aisdS\ diaracteilslic. Wbetber of ctngenJu] p^t 
natal, toctaboBc or fa ctlocal on*in the po^tlwi 
of the teeth and denUl ardve* are detetoSned In 
a myriad cf form acting upon them. 

Oar Lnoaledge at the preaeot thne b 
qualc t dbctm pmentbrn Ortbodoolk ilxeiU 
cooTCt pTotrartkn of tbe teeth and bad octhden 

The operaliet proetdete ahkh wt arc adro- 
cating b a dhrbkn of tbe mucie* hkh eWralc 
the nppcT Up. Tbcae arc tbe lerator hbU tope 
riorb, the lector bbi] aq pcfi o r b abe qoe nad, 
tbe Inatcr angoJI mb, tbe atgocatko* adacir 
aod the wtlcal nnucle* betaeen the upper Up 
aod tbe acre 

The cyeratiet *tep» art b«t thoao in FipifO 

3 4, M$ 

LooJ aneaibeala mav be svd bat general aDea- 
tbeiia (aciliUle* the r we dare TIk beitkin in 
tbelatdodeolal fofd erteods frtn on me toeanloe 
tooth arid dcran t tbe bne /roes the nrlue of 
tbeniaT]ll*.Antb*Doat«irparued ithamira* 
teal aepanUa beunlb tbe boatrih *p to tM dde 
of tbe ocae u hifrh aa the la/norfaiLal ridge aad U 
far lalenilr aa the rtgona. A right angle Lnlfe b 
Inaerted at the ooler UmJla of lhe*e eimifd 
tbaoet fid, with ita pcant turned toward the 
■hh) tbe nntacief are divided to and part nv up 
the aide of tbe QCPt then It la mneO aiocna the 
ala cf tbe oote t be^'ond tbe mldHoe here it 
meeta the iadakn from tbe other cbeet It mnft 
fir« be emphasued here that aqaiatwo of the 
thue from the wirfacr of the tnarflb and aectkei 
of ibe nanidea t r^l Bgie< t tbealJinmflbe 
caiefolh perionneA The oeceiahT cf lih 01 1* 
aetn in itwi> oo the nuiadea of tbe ouia cr One 
can easlK cat betwe e n the nuneW Ithnot 
dlvwQog ibein and if tbia h done tbe iprranc* 

□I oot l« fuccewfuL 

There » free bleeding and thQ*ci]l Bfre«ir» 
to pa b the aoood aad lea n the pacimg to i« 
1 1 4 ii»\-a. N fotonrig la Becowiv usd ifl kc 
bag fa appBed after opcratiwi The upper i P 
«Q1 be benvT and edcnuKaia and the diwutw* 
lion cauvd b\ aubcmaoeoui Uend HI rerpnre 
about wecLa I dear op. 

Tbe liy-fatfuii futt deaenbed wnhee beanebe* 
of tbe tarhit and Infraortotal ner^e*. lotcmii 
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Fig 3 


Fig 4 


Fig 5 


Fig 3 The line of inasion m the labiodental fold 
Fig 4 The method of elevating the tissues from the 
maiiTla. 


Fig 5 The follomng muscles are divided levator labu 
supenons, levator labu supcnons alae que nasi and muscles 
belon the nose 


tion of the facial branches is desirable, inasmuch 
as It increases the permanence of the immobiliza- 
bon of the severed muscles 
Section of the infraorbital branches causes some 
postoperative anesthesia This is not permanent 
and normal sensation takes place withm 2 to 3 
months 


I have been amazed at the havoc which this 
common deformity plays upon the morale of 
those afflicted and I have been equally amazed by 
the satisfaction obtained by the operation out- 
lined 

The pictures describe better the method of 
operation than any words we can use 




A TECHNIQUE FOR TRANSPLANTING THE ULNAR NER\E 

Profetw J R-LEARMOVnUMB^FItCS Eabbiir|li. "scort ixl 

T R.VXSPI.\NTAT10\ of Ux nhar mSJ dtjpw of coojtrnJdJ of if» 

nove in»> bt mwirel in 4iii« kU ol tlbow with mlU oibilia It b Imfumib 

dmitMUrtca (i) to bdp to omtocx raplor^td foe «»x »oaod<i ImefTfa* the iilnai 
pp# in the nenr before «tare (j) for nmT wid UnJy olna paKv mar arT^t I 
tbc reUef of obar oeuiitii foQcnrinft old fnetom recruits who tie icqoimi t reach « hfjh Mamlinl 
of ihf external cood 5 ^ of the buuieiui, in nhkh of r^yikal fitnew> 

cnbitoj valjoi b 1 icqwl (‘nard) ulnar pal^') Tbwajtb tlx trchnltroe to be drtcrfljrd arfir^t 
tad ( 5 ) for the rehef U tbe ulnu oeruitn itUd) used beaose of km of mwk tbne at the orijen 
may ppcmr in Ute middle nfe In tbose vttohaxe ofUi flexor-praojloTtrmipof uJU*.W ,hha been 
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rv TWn*j*»»»de*«t*U!*deepfao» 1“ 

fU i ll*<UT!^W«d£»yb«»«:ilW»d«4.(bc*ea«criar 

BLi vv tt ttw tecevB . 

TUmk*r«r% kUcbtetproii»^*^>h^*[ 

n* Triaejamey tia* m (dot ted Ittn) ^ mo^ Uci aceoeoT^ 

b>rl lie kaddt. ^ k cal- ‘I* iinSciW 

SS^U, ««tk.«3oritTWtW- ^ 

aatffWtj' bn»leaTt»t ifC ff* dxker bi»Jp^ faertor •» 1>T nc™* 

jw^nCaW hxvrtittr <findo to. t. Ur tn« tba am u 

lU a>^ U Wloired br a>«* ai»y»* pare«l«k 

tkr ■**»] ■peo ot the (artam pomnia- 




Fig 8 (Semidiagranunatic) The flexor pronator mus- 
fles are turned distally, thus exposmg the median nerve, 
ind the leash of branches from it innervating this group 


Fig 9 The ulnar nerve is laid beside the median nerve 
The medial intermuscular septum is carefully and cleanly 
removed 



Fig lo The flexor pronator muscles are reattached to Fig ii The gap between the two heads of flexor carpi 
then ongin by means of mattress sutures of either silk or ulnans is closed bj a continuous catgut suture, which also 

acts as a hemostatic suture 
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i6, 14, 13, and 13 pounds It was deduced, there- 
fore, that mechanical fixation alone had an initial 
tensile strength of 6 to 16 pounds and that normal 
phj'siological fixation of tendon to bone was 
greater dian the tensile strength of the musculo- 
tendinous junction, which vaned from 27 to 40 
pounds The curve of tensile strength, therefore, 
begms somewhere between 6 to 16 pounds and 
progresses to 27 pounds (Fig 2) 

I\fith few exceptions, the tensile strength of 
attachment of tendon to bone for comparable 
periods of time m the 18 dogs compnsmg group I 
were m close agreement with each other, though 
there were some mexphcable differences dogs 46 
and 54 (Table I) The discrepancies, however, 
were usually the result of a tendon rupturmg 
rather than differences m strength of union A 
small dnll-hole, therefore, offers no advantage and 
presents the technical disadvantage of pullmg a 
tendon through a hole in which it fits snugly 
The tensile strength curves for attachment of 
bone to tendon have the same general shape as 
those for other heahng wounds Dunng the lag 
penod the tensile strength falls and is less than 
that of freshly sutured tendon It then nses 
graduallj during the penod of fibroplasia, being 
much sharper in group 11 Normal physiological 


TABLE I —EFFECT OF RELATItTE SIZE OF TENDON 
TO DRILL-HOLE IN NONOIMOBILIZED DOGS 


Dog 

Days 

SxnaU 
hole — 
lbs pull 

Large 
hole- 
lbs pull 

Comments 

40 

9 

■K 

1^ 

Avulscd 

45 

10 



Avulsed 

53 

15 



Avulaed 

47 

71 


supped 

Avubed 

*7 

31 

i ^ 

12 

Avals ed 

7 

47 

i6yi 


Avulsed 

S 

49 

12 

IS 

Avulsed 

44 

71 1 

Slipped 


Avulsed 

46 

03 

44 

Slipped 

Tendon ruptured 

54 


72 

77 

Avulsed fnmnd dean 

SI 

104 

49 

32 

Tendon ruptured 

s 

104 

43 

45 

Tendon ruptured 

40 

109 

28 

44 

Tendon ruptured 

0 

II7 

26 

23 


43 

ZSI 

71 

2S 


7 



Slipped 


41 



Slipped 


48 

1 173 

1 38 

36 

Tendon ruptured 



Fig j The curve of tensile strength begins somewhere 
between 6 and t6 pounds and progresses to 27 pounds 

TABLE n —EFFECT ON TENSILE STRENGTH OF 
SHREDDING OF TENDON, INTERPOSING BONE 
SAND BETWEEN THE FIBERS AND IMMOBILI- 
ZATION 


Dog 

Da>T 

Caat dajs 

Right cast 

Left no cast 

61 

I 

1 I 

4 

Slipped 

67 




Slipped 

67 

In 

! 5 

6 

3 

68 

s 1 

5 

9 

6 

' 71 


7 

3 


63 


7 

I'/i 

Slipped 

72 

zo 

10 

— 

7 

64 

14 

14 


Slipped 

69 

14 

14 


8 

6 S 

19 

20 

20 

19 

66 

Ip 

19 

27 

14 

74 

28 

j 8 

2S 

21 

70 

28 

i 3 

26 

32 

57 

35 

18 

25 

23 

58 

35 

30 

28 

45 

59 

35 

23 

40 

34>S*' 

60 

43 

17 

38 

j6t 

S 6 

42 

21 

15 

20t 

73 

S8 

30 

34 

46 

SS 

80 

_ 30 1 

38 

S8 


*Onc tore rather than avuhed 

IR. tore, L avtilacd 

lAvubed cleanly 















































































































A STUD"! OF TENDON IMPI 4NTATI0NS INTO BONE 

A. kEK^’^VEI^ M.D OjJc^ irma* 


S TRICT fcsDwrtftrt t cwtaJn fnaduotnul 
prrodplM I* MKDlttl to •occ«rfQl tendon 
innspbritL ETperience ha detnooMrued 
that firre ATKbange it beet ohuined «bn 
t tcodoQ biraplutcd bit hotedKQed ihroogihn 
bone The Inurca oC the drill cmtei conditlacn 
bctU’. in tbe bone »hich dewiv ibaulate «tw^ 
prwnt In a fraentrr mrept that the •DpfwtbK 
Innctioo h not rrdnmL ileroorrto^e b pntrnt 
with ofipaiialkn ol the dot b> fbrc^iaMt and 
tbe fonnatioa ol oMeobbut which la tarn fonn a 
bonv w»D about the transpUnL The rmltlnft 
Gnu anchorace U doe to the {radial cwd^calioa 
and locorpor a tioo ol the tendon in the booe which 
occon in two waji (t) bv repkeement hr band 
iogcoteoUaitiwDlch tortn bore and ( ) b\ meta 
h) OadhcatKiQ d the traofniaot'b nntt 
ewAcdut the cortk^ area and b oqIn odnltnal b 
the medollar} rfftoa. Although Ana aochattfe 
etuaJh folbn tbete bopkatatloea, GalQe !» 
reported blbrei b hnnsa bdngt and b etperi 
mental aoiaab. 

Opadana Affet a» to the time req ui re d tor hnn 
ochoriR Ma^TT ctaln that whea a (endoo b 
aoebored pnaperi meduideal and phyriokigiol 
(txalion <n-erlap and earir fmctiociiaK of the ten 
doob safe procedore. ^rodJeeofwtwndhealbf. 
however do not lend credence to ilavera M le« 
t rep ta» Do mem d ^ ^pj T •<«rlhif Wo« t 



rk Btoe mtd, I btrrpowd tmeea the woWr 
wr»»d <i trtswpiiairf ifwdaa, B The tnwy 
»pic*le»»ie dckcad etCa. rtaorpUoo •( the aecttiMc Iwwe 
«nd by tW ■rmandaif Ofcoe b •eta, C Tb»ee»“''~ 
bc^ tor au MB. X 4 > 


ntent. 1 Iovt% Som and llarvet found a hj 

petted erf 4 tf>&da\-* between the Initial bjun ind 

Leittoalnfi (Dmltratten b the Krtice ana trf the 
wtnod, fojlo«ed.b\ a period erf fibrcgiUih arri a 
coinddrtt rapid nw: In tendte ttrength froo the 
6th t oth dill. ^luoQ and \QeD b ttody ol 
faeribjt ntmed tendooa, foond a Lv perioi darbir 
wbicb the tci\*nc Urength ol the unteo ahowtd an 
bltbl drop below that ol mtared frrh le»t*i. 
Thrif beat roolu were obtained with ImmobiMa 
tloQ /or 3 werlj tenowed by 4 etlj o/ rrttriaeJ 
acthfiir 

The fotntcinir espennseotal week c n - ge m d 
•(rfi tiMuei. In ibeatladunent erfbone t teodcA, 
tltf natontten ol the fibeout ibKca bto botv 
btrtx/ocet a hilherl onstnefied /actor The 
ioDowbg arudlrt were made t ealaHWi the iqtw. 
factora trf the bg bbmpkste and untunibo 
petted* a/ the attjiduneDl <rf tendoa t Inoe. 

The intritii erf the eJl fm c r rurrf rsdialb bniCD 
oiuiclevaatrao^rfaiiirdbUatenm btotheriAn 
«atialaeiori]\ In jS cJ 5} dega. In the fint 0/ t 
(troup*> the tendtt theath wai Wt btaet and a 
fowl) <^-hote made to Uat the tenrioB fit 

UrRcr drill-boie was ovde b the other Icr 
(T able I) la the aecand irnxip, the nortko of the 
injdnounpbntedb the boot tmmel wwatripped 
ofluthtalh Ucamporwniabmwereafpwrated, 
and bwoe aand Irotn the drill-bole a» btetpwed 
aDanc the Ptnoda Ow Qmb eperatrd open wwi 
(jniDobilbrd b cast /Table li) The anbnsK 
were Bcnficed t bimwb of i t 173 da)* and 
the teMilr strength of the nnW* bet efotheUa* 
and itrxkD neojiuitd. Tbeae meauiretaewts 
cannaied w iih the tensile strength of the awchao- 
icaJ hsatioo colt and of the DonnaJertemor carpi 
radialb loogos attachment I boee 

The tensile strength w as roewseml 00 a machl« 

dewlgned br iJ It was tfifiicuh to find 

method wbetebN tbetcndocccaUd bchcWsecurrh 
jet not be cut bt the appar tin and thus redocc 
iu tensile strength The uTOWToWendboot 
Iteo i IS dors separa ted with a pill of Iran n t 
pounds Id iu) bstance did the tendno lepa 
rate from (t insertion bt the bone thaigh <® 4 
ocfwslcBS the pin eicecried JO Inodogs 

the erteow carpi radlaGs longw lender « 
trasspiaDted through the radha and seosmi *im 
the tensile strength tested iumiedlaleb The tee- 
site strength of the roedtaiifcal fijatteo as 6, 9, 
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i6, 14, 13, and 13 pounds It was deduced, there- 
fore, that mechanical fixation alone had an mitial 
tensile strength of 6- to 16 pounds and that normal 
physiological fixation of tendon to bone was 
greater 3 ian the tensile strength of the musculo- 
tendmous junction, which vaned from 27 to 40 
pounds The curve of tensile strength, therefore, 
begms somewhere between 6 to 16 pounds and 
progresses to 27 pounds (Fig 2) 

\Wth few exceptions, the tensile strength of 
attachment of tendon to bone for comparable 
penods of time m the 18 dogs compnsmg group I 
were m close agreement with each other, though 
there were some inexpbcable differences dogs 46 
and 54 (Table I) The discrepanaes, however, 
were usually the result of a tendon rupturmg 
rather than differences m strength of union A 
small dnll-hole, therefore, offers no advantage and 
presents the techmcal disadvantage of pullmg a 
tendon through a hole m which it fits snugly 
The tensile strength curves for attachment of 
bone to tendon have the same general shape as 
those for other heahng wounds During the lag 
penod the tensile strength falls and is less than 
that of freshly sutured tendon It then nses 
gradually durmg the penod of fibroplasia, being 
much sharper m group 11 Normal physiological 


TABLE I —EFFECT OF RELATIVE SIZE OF TENDON 
TO DRILL-HOLE IN NONIMMOBILIZED DOGS 


Dog 

D»y» 

Small 
hole- 
lbs pull 

Large 
bole — 
lb» poll 

CoounratB 

40 

9 



Avulscd 

45 

10 


mm 

Avulsed 

S 3 

IS 

3 

mm 

Avulsed 

47 

21 

6 

Slipped 

Avubed 

17 

31 

8 

13 

Avulsed 

a 

47 



Avulsed 

8 

49 

It 

15 

Avubed 

44 

71 

Slipped 


Avulsed 

46 

93 

44 

supped 

Tendon ruptured 

54 

96 

22 

33 

Avulsed wound dean 

51 

104 

49 

33 

Tendon nyitured 

53 

ro4 

43 

45 

Tendon raptured 

40 

109 

28 

44 

Tendon ruptured 

9 

117 

26 

33 

Muscnlotenduious junc 
tion separated 

43 

Z 3 Z 

21 

35 


7 

136 

Slipped 

Slipped 


4Z 

ISO 

supped 

Slipped 


48 

■ai 

38 

36 

Tendon ruptured 



Fig 2 The curve of tensile strength begms somen here 
between 6 and 16 pounds and progresses to 27 pounds 


TABLE U —EFFECT ON TENSILE STRENGTH OF 
SHREDDING OF TENDON, INTERPOSING BONE 
SAND BETWEEN THE FIBERS AND IMMOBILI- 
ZATION 


Dog 

Da>*8 

Cast da^ 

Kieht cast 

Left no cast 

61 

I 

I 

4 

supped 

62 

3 

2 


Slipped 

67 

5 

S 

6 

3 

68 

5 

5 

9 

6 

'' 71 

7 

7 

3 

oK 

63 

7 

7 


Slipped 

7 * 

10 

xo 

— 

7 

64 

14 


mm 

Slipped 

69 

U 

BB 


8 

6 S 

19 

19 

20 

19 

66 

19 

19 

37 

14 

74 

38 

z8 

35 

ai 

70 

38 

18 i 

26 

3 » 

57 

35 

18 

35 

33 

58 

35 

30 

aS 

45 

59 

35 

33 

40 


60 

43 

17 

38 

36 t 

S 6 

43 

3 Z 

IS 

2ot 

73 

58 

30 

34 

46 

55 

80 

30 

36 

S 8 


♦One tore ralhex than avulsed 
IR. tore L avuiaed 
fAvtilaed dcamly 
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SCmOER\ C\7s"EC0L0G\ ANT) OBSTETRICS 


fiution b attained In 35 day* u coeopired aritt 
71 day* tnpoop I (F^ i) 

CtarapunJIn* readioa in uamnUlued and 
nonimtnoblTUed Hmha eqaaih* htfb, lauoo- 
b fl lo d oo m Dot reipoQtibie for tb: (acrcaaed 
ntecdattaduncntinEraapn Bone tmupbatcd 
into aoft tbnxa (6) haring oo (ooctbaa to perionn 
atrophied and dimniiihed la site. The bone tand 
tnraphnted anxeg the avaaco^ teodoa fibett 
QDdcnrent aaeptic oecrcBb (Fie xl and gradui^ 
waa rooebed. la do Instance dri it ttimoiate thje 
turroaoding lexioblasts or fihrobksti to form 
booe. Stiipplog of the leodoa sheath aod shred- 
(Hog the cocipnneat fibm presented larger axei 
for inraskn by vaacnlarised caozLcctire tbaoc. 
Tbcoretlcallv a tarm area foe attachroent and 
in co rpocation of tqcaoo. tnto booe shoaM renh In 
rapid rbe la teuOe strength. SUpping of the 
tcod« rdaxes the tensLcn of the transpfaoted 
ontscic and, despite £rm aochorife, poor fnaethn 
resoHs Slipping b prev-enled bv irrtfrwWffnlfap 
of the Limb m a cast (or a man mom of ti days 
ahkh carries the medaorcaJ dxation orcr the^ 
petbd untQ phrafaloycal lleitfem akei place. 
Frefonged bn"wikl?TniWi roulti Enanatneoyof 
(finm tad retard* the rate of £ntloD (Table II 
dogs ssaad 5S) 


covarco'a 

i. The firm aoebonge frooi tmdoo draws 
throttgh a driO-bole la bm b doe to the oralfica 


tioc and gradual Incorporitkin ti* tradoi la 
the booe. 

a rVariog the Ug period in the anioo cf Uuke 
to booe the tentik strength iaOs below that of the 
Initial laecfanfcal fixatl^ 

3 Immnhfiiotkc In a cast tea st daM tamo 
the mechanical fixation over the period a^ 
plrrsiofagical fixatks ocesrv 

4. Froloofcd cast IrtaoriWSotioe retard* the 
teoifOe ttren^ of ubIqo. 

5. Tha Tuds'c me of lesdco to driO-b^ has 
Guie effect ttp(XL the rate of onion of (codas t 
banc 

6. Booe sand Interposed b e tw een the tUuih 
of shredded tendon uadergacs aseptic oecradi 
and b teaoebed. 

7 Shredding of the portion of the teaden Im- 
pluled In ba« pemw the ■rmnadbi fibro- 
Lbsts to pemeale and by faKieaslog the sotIkc 
area of aoebonge accelmtcs the rate cf rbe of 
teDsOe strength. 


OsUJT, g L <UaJ 2bri of U sSL 
a UowTS, ^ L Soot } '*> tM liann t C. J hm. 
a Ass nsa.5 

} Kxaavca, O. Fsarr J sad Caasape, ii Asa. 
Sot ejS. ed 

4 Uasov iL L. od Aua% Tt S Asa. Sarf 94 

s, CyvObcL. S 1, It- « 

L raxsGScca. D B. Sorg. Cys Cm, * a 9 
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•\^at, tten, 

patauve basis agent 

Sr^ *' - I 

laxation ^°2!\eve\ oi anestbe^^^ .cent- 

etbet at a saie ^^stet a 

It IS possible ,^p.opane, oi 

oi oxyg» J „bta» a „t great 

n“a ’ Ttal « a d.at^‘2 g'"'-' 'f 

V xo per ^^";:’!o%er cent 

compared oode or over- 

— — — ^ ^ ^"C able undet pviT\o^sly» ^ ^ cent 

-cSSS- 

Tbe experienee g statem cydoproparre ra 

^ eat ettoagi » P« ^„e ol tie ag® ■ ^-te iact * ^„e tie 

U W0P®e i® !■« . tolai^ ed „ btgi 35 pet cent 

‘ ‘ TtVoe^ “ j, ie t. et : tie f f 

g'’«”Bd conatdeted « ^ est.- “be ol pee* 
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u for OMipie io turctc*! ihock A\- »n>KU 
cxperimcnUl lo/onnttioQ «oggc*U >1^1 cydo- 
propftne h a better »«*thetk tgent tlvn 
ether for lue to the nre cue vhu genenl 
»ne*the*i* ratut be Imioccd tn a patient In 
shock (Uus nutter re qmj ca much more 
testing than has yet been poatfble) yet 
cydopropanc appears to be a poorer dwlco 
than re^ooal block or local inhltration, or 
eth) Icoe anesthesu when these are atfeqoate 
'' for the task at band 

Cydopropane or ethylene or nltroos oildo 
or hhltratlon or spinal aocsthesia disturb the 
carbob)'dratc metaboltim of the body very 
^ little, whereas ether coralderably dlstorfas 
it. In the well controlled diabetic this effect 
Is of nttk importance In operatuas of an boor 
and a half or n. In the iofreqnent case in 
which general anesthesia most be carried oat 
is a paUeot with oncootrofled diabetes or In 
greatly pr o t oo ge d opera tfoas the choice of 
ether Is nmrue the choice of the other agents 
better 

While cydopropane is kts irritant than is 
ether it is somewhat irritating to cnocoos 
membiaoei. Notwithstanding many expres- 
slons of opioioQ to the contrary no satb- 
factor> demonstration has j'et been recorded 
that the irritating quality of any of the oom- 
jnonly used anesthetic agents Is of Importance 
In mortality or e%-en morb>dit> as far as the 
postoperith-e poitnonary compikatloos are 
CO D ee med. 

In the past j-car or two a conildertble 
change of attitode of surgeons toward cyclo- 
propaos hu become apparent The early cn 
thnsiastic approval of many has in some 
cases ghm wa\ to questionmgi and donbL 
These are based chic^ upon two character 
faUcs the •erfcusly loiic cardiac effects and 
a high degree of cspiosIbOity 

Much laboratory work and scrtral dmkal 
dectrocardiogiaphi: studies ha« shown that 


cydopet^ttoe peodoces an ominous type of 
cardiac irreguUni) wtras>H£4o which sdre 
from moltliJc fod In the >TntrTd«. EipH 
menUlly these have at tunes been il»wn to 
come In runs which develop Into ventrienkr 
fibrilUtlon- Clmkally a g^ mao) sudden 
deaths oo the operaUng table ha%t octumd 
withoidybeW warning Tbeie ha\t occumd 
under droonitancei whkh suggest that vtu 
trknlar fibrillation has been the cause Such 
cardiac effects of cj-dopcopane are Eke Ihx 
of chloroform. Indeed as with chLwoforo 
the chief cansc of sudden death undtr cycV>. 
propane appears to be abrupt h»rt fiflurc 
AswUahle reports Indicate that even in the 
barKls of experts, the death rate attrihutabte 
to c)*dopropene is dktarbin^r high. 

On theoretical groonds alone there are rea 
sons why cydopropane might better be 
astuded io paiicots with ifaymtoiicosls dial 
cal practice lopporis this stand IHsastroni 
eapofieoces over the coualry have recently 
indicsted that the use of cydopropane in the 
presence of thyrotodcosb is aowtse. Desthi 
whkh have occuned Io these cases ha^e ap- 
peared to be doe to vcntrknljj' fibrillation. 

It has been learned on the basis of both 
experimeataJ and dmical cxperieocc that the 
use of lympathomimctii; drugs, as ad mu Bn 
are contraindicated when c}‘cloprDpanc b to 
be rnfiti. Cyclopropane must not be used u 
a suppfanent to local aoesthnhi which has 
been adminntmd with a vasocomtnetor 
agent, again because of the danger of fstsl 
vestdcular fibrfflation 

Much has been written on the subiert ol 
the explosibHit) of anesthetic agents. It has 
be« sUled that etl*r and cydopropane are 
equally If this ftatonent toeani 

shat tl* molt of explosion of the tao agent' 
b the same it does not sgrtt with the facts at 
To be sure fital a^iovoa can resolt 
Iron the careless use of flaioe around either 
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be elub. ^ ^el.«es we ^4 -™“ “ vely 

4e dear m tbrs reg-4 rs aM to* , „ « 

,c sotnetunes not m .lectrostatic spares, , e^sts t^ireat ot exp 

tot tbe baaard from 1 ade- ^ t pea ^ppaMB 

explosion due to than it « concerned once 

greater vnth “^^or this are not yet Rediscounted determined now , this agen 

!ther The reasons ior tm ^ de- ^ can be determ Its bad 

toy may be ““““^^eopane, or w>th * ^^^at eate m maBn'Wde *at 

tooatmEfem' Tto cydopropaae e^ ootoues appear “be 0 ^^l^atitote for 

P- - -utsSP." 's:SS-i::f5f==; 

pr-- •• rr.'pss- - -rs; 

:^gen.etocmarap.4 m4 '“\ave a permaa^ ^ p^estbetret It 

aad a rapid recover, m >^^^^003 bttJe * ' „( * wel tram ^assWiU 

to moeoas “'“'’’“f^drate metaboteia “jeUrefy that itaraoe^ j^at predicted 

pe™-“' ?dTX toVbaarrowertban^ 

The high ,s exceeded by etber rid=. 

altoiigb cydopmPa”^ abaractenstica men- 

in this regard 
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